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Minidoka Power House, Dam and Spillway from Upstream Side. 


COST OF PUMPING FOR IRRIGATION 


BY BARRY 


DIBBLE. 


(These valuable cost data on the operation of the South Side Minidoka project were presented be- 
fore the meeting of the Idaho Society of Engineers, January 27, 1915. Mr. Dibble is electrical engineer 


for the U. S. Reclamation Service —The Editor.) 


The success of an irrigation project depends as 
much, and more, upon the annual cost of operation 
and maintenance than it does upon the original or con 
struction cost. These annual costs, of course, depend 
upon a great many factors and we find wide variations 
on projects which obtain their water supply by direct 
diversion into gravity canals. When it is necessary) 
to pump the water, many more factors are added 
and among them the most prominent are the cost of 
power, heights of lift, and size and type of pumping 
plant. 

The largest pumping scheme yet undertaken is 
that of the U. S. Reclamation Service, known as the 
South Side Unit of the Minidoka Project. In includes 
about 48,000 acres of land along the Snake River in 
the vicinity of Burley and Marshfield, Idaho. 

Water is raised by large pumping stations up 
three 30 ft. steps. At each level some water is taken 
out for the lands that can be covered. The power 
required is the same as though all the water were 
lifted to an average height of 66 to 69 ft. 

Electricity is supplied from a power plant utiliz- 
ing a 45 ft. fall in the Snake River at Minidoka Dam. 
Power is transmitted about eleven miles from the 
power house to the pumping stations over 33,000 volt 
transmission lines. Power house and _ transmission 


lines are operated as part of the project and energy 
is supplied at cost. A part of the output of the power 
plant is used for some small pumping stations across 
the river on the North Side Unit and part supplies 
the electricity needed by the towns and farms within 
reach. In winter a large amount of power not then 
needed for irrigation is used in the towns for heating 
the stores and houses. The sale of this power helps 
to reduce the charges against the pumping load. 

The South Side Pumping Unit has been operated 
since 1909, long enough to permit of an interesting 
record. However, in studying the figures, attention is 
called to the fact that only a small portion of each 
plant was in use in 1909 and the main installation 
was not completed until early in 1912. 

What is known as depreciation, or the general 
deterioration of the plant, is an estimated item, its 
amount depending upon experience with the various 
types of apparatus. It is as large as the cost of oper- 


ation and maintenance, but it is an item which is easily 
overlooked because it does not make itself felt during 
the early years of operation. Sooner or later, how- 
ever, machinery will have to be replaced and then 
if a depreciation fund has not been set aside there 
will be a marked increase in annual charges. On the 
Minidoka Project depreciation has not been collected 
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but it is shown herein, in order that its importance 
may be appreciated. 

On a private undertaking, interest would be an- 
other important item. It is not included here because 
no interest is charged on the money invested in the 
Minidoka Project. What it would amount to may 
be readily calculated by applying any rate you see fit 
to the investment chargeable to the, South Side Unit, 
which in round numbers is $1,000,000. About one- 
half of this sum is the cost of the pumping stations. 





Pumping Station No. 


The remainder represents the proportionate cost of 
power house and transmission lines. 

Table I gives the annual cost at the power house. 
This plant has a capacity of 10,000 horsepower, or 
about 7500 kilowatts. The station is regularly oper- 
ated with two men on a shift, three shifts in a day. 
A foreman and assistant have general charge. All the 
figures given for 1914 are for the year from Decem- 
ber 1, 1913, to November 30, 1914. 

Although over 30,000,000 kilowatt hours were gen- 


Table 
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Kilowatt Hours. Amount. 





Pumping—South Side Unit........ 17,314,700 $20,739.00 
Pumping—North Side Unit........ 242,848 292.00 
Pumping for drainage.........+- 1,026,824 1,228.00 
Drainage construction .......... 715,235 856.00 
eee SO COMORTIOTS occ cscdvuctsere 5,593,678 6,691.00 

DS . ahs Mid Wins kd &R ae Oe Oe 24,893,285 $29,806.00 


Cost per kilowatt hour delivered, $ .0012. 


The transmission lines on the project now form 
a system of about sixty-five miles, the operating costs 
of which are all kept together. Two linemen do most 
of the work on this system and in addition take care 


Rett 


2, Minidoka Project. 


of 150 miles of telephone line and some construction. 
‘The costs are given in Table No. 2. 

Some of the features require for their use much 
longer transmission lines than others and the costs 
are, therefore, divided on a mileage basis. For 1914 
the result was as follows: 





Per 
Kw.-hr. Gross. kw.-hr. 
Pumping—South Side Unit... 17,314,700 $3,475.00 $ .00020 
Pumping—North Side Unit... 242,848 423.00 00174 
Pumping for drainage....... 1,026,824 1,028.00 00100 
Drainage construction ...... 356.370 158.00 00044 
Sold to consumers ......... 5,593,678 2,457.00 .00044 


$7,541.00 $ .00030 


No, 1. 


Cost of Operating and Maintaining Power House, 


Kilowatt Operation 


Operation 


; Hours and and 

Year. Generated. Maintenance. Depreciation. Total. Maintenance. Depreciation. Total. 
MODs vccme ; .. 2,757,000 $ 5,197.00 $ 2,229.00 $ 7,426.00 $ .00187 $ .00082 $ .00269 
Ieee Sasne eh eke 10,000,000 8,949.00 8,805.00 17,754.00 .00090 00088 .00178 
NE ictal acres oe tae 18,202,000 10,156.00 12,856.00 23,012.00 .00055 .00072 .00127 
SR i0 6 teeboaeees & 20,092,000 12,613.00 14,057.00 26,669.00 00063 .00070 .00133 
SOD. 64s eukasesaeet 25,661.420 16,028.00 14,100.00 30,128.00 .00062 00055 .00117 
BPRS sco rennen wows 30,069,993 15,191.00 14,615.00 29,806.00 -00051 .00048 .00099 


Table No. 2. 
Cost of Operating and Maintaining Transmission Line. 


Kilowatt Operation 
Hours and 


Gross Cos‘ 


Per Kilowatt Hour Delivered. 
Operation 
and 


Year, Delivered. Maintenance.. Depreciation. Total. Maintenance. Depreciation. Total. 
Pr La veasens ss oes 2,250,000 $ 775.00 $ 846.00 $1,621.00 $ .00034 $ .00038 $ .00072 
RURD <a s.vepires 16s Cees 779.00 1,907.00 2,686.00 .00009 00021 00030 
SRE staveocae hha ben 14,445,000 3,317.00 2,019.00 5,336.00 .00023 00014 .00037 
RG nS aca wa se haw 8 17,788,175 2,441.00 3,611.00 6,052.00 00014 .00020 00034 
Lo a rer 23,316,295 1,780.00 1178.00 5,958.00 .00008 .00018 00026 
ae 24,893,285 2,394.00 5,147.00 7.541.00 .00009 00021 .00030 


erated in 1914, less than 25,000,000 were accounted for 
in useful service. The rest were lost in transmission 
lines and transformers. Therefore, there is quite a 
difference between the cost per kilowatt hour de- 
livered and the cost per kilowatt hour generated. For 
1914 the distribution was as follows: 


We are now particularly interested in the costs 
to the South Side Pumping Stations. The 1914 fig- 
ures given above show: 

Power house cost per kilowatt hours delivered.. .$ .00120 


Transmission cost per kilowatt hour delivered........ 00020 





Total cost per kw.-hr. delivered at the South Side 
Pumping Btatlone 2... 2c ccrccsccvcescvevsvevese $ .00140 





Ber IOR So nor 





February 27, 1915.] 


This, of course, represents the cost of delivering 
a very large block of power at high voltage and should 
not be considered as the cost of delivering in retail 
quantities. 

The peak delivered during 1914 was approxi- 
mately 6300 kilowatts or 8400 horsepower. 
cost of the delivered power was: 


The gross 


eee Or MI ON on ia wctln diced ccldaua és weiuvcie’s 
Portion of transmission lines 


Total fom mower Gellvered cic ois cecdediscccncccecs 
Per horsepower of season's peak load, $2. 


[f interest on the investment in power plant and 
transmission lines, say at six per cent and amounting 





Pumping Station No. 


to $30,000, be added to these figures it would increase 
the cost by $3.58 per horsepower, making a total of 
$6.46 per horsepower of peak demand for the season. 

The three South Side Pumping Stations are op- 
erated exclusively for the benefit of the South Side 
Unit. Some interesting work has been done within 
the past year increasing the capacity of the pumps. 
This work will be completed before April first and 
will result in the supply of thirty per cent more 
water at very little additional Some of 
the changes were completed for the season of 1914 
and gave capacities of 665, 550 and 325 second feet 
respectively. One man is required at each station for 
each shift. A foreman has general supervision of all 
the stations and he has one or two helpers to keep the 
machinery in shape. Late in the summer extra men are 
usually needed to rake the moss and weeds from the 
trash racks. 

After the pumping season, all machinery is thor- 
oughly overhauled and most of the crew is then laid 
off or transferred to other work. Since 1910 the 
amount of land irrigated and the water pumped has 


expense. 


Table No. 
Cost of Operating and Ma‘ntaing South Side Pumping Station. 
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very greatly increased, but as will be seen from Table 
No. 3 the cost of operation and maintenance has not 
materially changed. The depreciation item has in- 
creased, however, with the addition of new machinery. 

Costs are affected by the height water is lifted. 
lor ready comparison with other plants the unit of 
cost has been taken as the acre foot lifted one foot 
high or the “foot acre foot.” 


Now to get at the amount by which the running 
costs of this project are increased because pumping 
Is necessary we can combine all the items chargeable 


against it. Using 1914 as an example we have: 








3, Minidoka Project. 
Operation 
and Deprecia- 

Item. Maintenance. tion. Total. 
Pe BOO cad ccewcwess $10,570.00 $10,169.00 $20,739.00 
Transmission lines ........ 1,103.00 2,372.00 3,475.00 
Pumping Stations ..... 14,239.00 17,993.00 32,232.00 

GE « canaeewaelns edhe $25,912.00 $30,534.00 $56,446.00 
Cost per foot acre foot..... .00254 .00300 00554 
Cost per acre f00t ..ccceess .176 .207 .383 
Cost per acre in project(48,000) 54 636 1.176 
Cost per acre irrigated (35788) 725 854 1.579 


As has been noted above only items here included 
in the first column are charged to the Minidoka set- 
tlers. It may be in this case that the increase in the 
outside sale of power in the winter time will help to 
keep down the increase in charges which would other- 
wise occur when the time comes that depreciation has 
to be reckoned with. 

Included in the North Side Unit of the Minidoka 
Project are a number of small pumping stations of 
various types. These have not been operated long 
enough to make the cost data of much present value. 
In general it is to be expected that the cost of pump- 
ing will be greater per foot acre foot with the smaller 
plants. 

3. 


Gross Cost. Cost per “Foot Acre Foot.” 





“Foot Average Operation Operation 
Acre Acre Lift and Depre- and Depre- a 
Year. Feet. Feet.” Feet. Maintenance, ciation. Total. Maintenance ciation. Total 
1909 23.300 1,537,800 66 $ 7,055 $ 2,528 : $ 00460 $ 00166 $ 00626 
1910 69.900 1°582.430 65.7 11,404 10,226 00250 00223 ooeas 
eee ee eee 98,200 6,441,920 65.6 10,668 13.955 00165 00220 —_— 
I isi Sis ealtian teks hie te .. 99,500 6.567.000 66 14,849 17,400 00226 -00265 ees 
SP aaegtier ep iperacpanton :118,688 8,070,984 68 12.494 17,428 00155 ‘eacet 00317 
tho Uy OO we OO OE ood 147,212 10,187,070 69.2 14,239 17,993 00140 .00177 .00317 
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SPORADIC INSULATOR TROUBLES. 


BY HARRIS J. RYAN. 
(After analyzing the cause of insulator failures 

and suggesting means of eliminating them the author 

gives the results of an exhaustive series of tests. 

This paper is one of several presented at a sympo 

sium on the subject before the November meeting of 

the San Francisco Section of the American Institute 

of Electrical Engineers. The author is professor 

of electrical engineering at Stanford University.— 

The Editor.) 

High voltage line insulator failures due to un 
known or unidentified causes continue to develop. 
Doubtless this is due to lack of knowledge in regard 
to cause and effect. Broadly speaking, the character- 
istic factors which bring about insulator failures 
must be mechanical, electrical, thermal or chemical. 
One or more of these are always responsible for the 
failure of every originally sound insulator. The re- 
liable manufacturer employs the highest state of the 
art to produce an insulator that will have dependable 
and lasting qualities when put to fair use. With 
almost no exception the dielectric used is porcelain. 
When the raw materials are properly selected pro- 
cessed and vitrified, a porcelain is produced that is 
quite satisfactory for the mechanical, electrical and 
thermal requirements. 

If the metal caps and pins are properly cemented 
to suspension type porcelains of good design, insu- 
lators are produced that have remarkable ability to 
carry without failure ample mechanical load and low 
frequency, over-voltage under all temperature changes 
encountered in practice.* Unfortunately there are 
inherent difficulties in the way of the exact control 
of all conditions required for the production of the 
high grade of porcelain such as used in making these 
insulators. In the present state of the art it can not 
be produced uniformly in the high grade. Only the 
high grade will meet high voltage requirements. The 
manufacturer, therefore makes the best of the situa- 
tion by adopting a process that delivers an output 
in which the largest attainable fraction is of high 
grade porcelain, the rest being worthless because it is 
of lower quality. His strategy consists further in 
weeding out the by-product of poor quality by thor- 
ough routine inspection and tests of each piece of por- 
celain. 

Herein lies the first great source of sporadic in- 
sulator trouble for the operating engineer. The man- 
ufacturer frankly admits that there are as yet no means 
at hand which enable him to discover and to scrap 
all of the unreliable porcelain that accompanies the 
production of the high grade article. He has abundant 
and satisfactory means for discovering most of the 
decidedly poor product. He can not, however, dis- 
cover with certainty the unreliable product that is 
just below high grade. 

It is generally understood that a certain small 
amount of lower grade porcelain is bound to enter 
into the total product delivered to the purchaser. 


Doubtless if the manufacturer were also the user of 


his own insulators he would gain much experience 
that would help him in extending and perfecting the 
weeding out process. Such is not the case. On the 
other hand the user lacks most of the maker's special 
knowledge. He has learned, 


therefore, to extend 


*Types of Suspension Insulators, Dr. 
trotechnische Zeitschrift, Vol. 32, p. 


Eng. 
1226, 1911, 


Weicke, Elek- 
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the weeding out process only against great odds. 

The manufacturers have not yet progressed to the 
co-operative stage of technical publicity. If they 
ever do the results will be much improved from the 
users standpoint. No maker can afford today to in- 
form his rivals of his technical difficulties and achieve- 
ments. They would give him no corresponding in- 
formation in return; furthermore they might use what 
they had learned against him. 

The user is, therefore, under a three-fold obliga- 
tion to himself and to his interests to investigate 
thoroughly his own insulator troubles and to publish 
his results: first, for his own direct benefit; second, 
to profit by his neighbor's experience, and third, here- 
by to force the manufacturer to recognize and_ to 
eliminate as far as practicable the causes of trouble 
thus discovered. He should buy new insulators only 
under specifications of his own making, rigidly drawn 
in clear and reasonable terms. He should write such 
specifications only in the light of all the insulator 
knowledge and experience of himself and neighbors 
or rivals. Nothing but individual’ and mutual losses 
could accrue from a policy of non-cooperation in these 
matters. The specifications should compel manufac- 
ture, acceptance and inspection tests that would elim- 
inate as nearly as possible every last inferior unit. 
The operating engineers bear testimony of the value 
of continuing these eliminations after the insulators 
have been put to work. 

Being in charge of laboratories that are main- 
tained for the purpose of demonstrating fundamen- 
tals for young men who are training to enter the elec- 
trical field, it is our duty to assist where we can to 
determine causes and their effects that bring about 
insulator failures. In the last two years we have 
been engaged upon: first, the distribution of voltage 
duty among the units and parts of suspension and 
pin type insulators, when ¢lean and 


dry and as 


affected by moisture, and when dry and wet dust 
covered; and second, the failure phenomena of insu- 
lators subjected to undamped high frequency high 
voltage. 


We have heard much of “string efficiency,” 
“string ratio,” units clean and dry, dry dust covered, P 
wet and clean, and wet dust covered in relation to 


voltage duty and failure of insulators. To get at the 
facts in relation hereto, two entirely different forms / 
of high voltage potentiometer were developed, their 
sources of error investigated and their results checked 
one against the other. The following is a tabular 
statement of the results obtained by the use of these 
potentiometers to determine the voltage duty of the 
individual units of a six unit suspension insulator and 
a thirty-two unit double suspension type strain insu- 
lator under the conditions specified. 
The results of tests given in Table I were ob- 
tained from the following specimens: 


Suspension Type Insulator. 


Origin: purchased in open market, (well known make). 
ee ERR re Cee ED ree CER UPT UT ETE eee ey 6 
ON NN ae a bees 0% Bika. +. Releeek ob a & 6 O-0 oorw ae 10 
WOME, WOMEN: aio. cca secuns cud’ ‘os RRMA 0 097m eb Kare Ohm 9 25 
Porcelain, ore piece per unit, hat-form; surface in- 

creased with three short skirts; outer edge re-inforce’1 
by increased thickness; non-cemented surface, glazed 
as usual. 
Hardware, galvanized iron cap and pin. 
Cement, neat Portland. 
Flash over voltage, by manufacturer at sea level, ordi- 
MAES ROO TEEMNON, TET vive keke Chews eee hee w hE Sena 90,000 
DURE, WR bc SESS s ee Reece re ee ecbas ewe es wena 56,000 





February 27, 1915.] 


In addition the following data were obtained by 
the writer at ordinary temperatures and at an altitude 


of 3900 ft.: 


Pimsn over voltage, Gry, ome wit... cccciccccccccceseccs . 76,000 
Peaen Over VOMGRS, TAIN, ONG UME... 2. cc cccccscvcsvce 48,000 
Piaegn over voltage, rin, Wo units... ...cccccccccccccs 77,000 
Flash over voltage, rain, three units................... 110,000 
Flash over voltage, wet, rain, turned off, two units.... 104,000 
Flash over voltage, dry dust covered, one unit........ 70,000 
Deen, WOT GUMt GOVETOR, GG WIRTE 6 occ cece cccvcceuces 27,000 


Ditto, initial distress voltage, wet, dust covered, one unit 
Puncture voltage by oil immersion (average for four 
TS a. SRR ee a re eee ee 


20,000 


104,000 


The six unit insulators were made up with stand- 
ard fittings and were suspended with a tower hook 
from the end of a one inch iron pipe mounted in the 








Fig. 1. Field Test Set. Cottonwood Plant, Los 
Angeles Aqueduct Power; Owens Valley. Three 
33 k.v., 60 cycle transformers and insulator-exciter 
transformer being mounted to furnish 110 kK.v., 
one terminal grounded. 


horizontal at a height of 7 ft. and grounded. Each 
insulator terminated in a standard clamp that held 
in the horizontal a four foot piece of No. 0000 B. & 
S. bare copper wire cable. The test voltage was ap- 
plied between this cable and the ground. In Table I, 
dry means that the units were clean and dry; dust 
means that the corresponding insulators had been left 
for about two weeks in a closed shed in a dry windy 
location. A decided coating of fine sandy dust had 


JOURNAL OF ELECTRICITY, POWER AND GAS 





163 


settled upon them much as can happen on the insula- 
tors in many places in California on actual transmis- 
sion lines, summer times; means that the units 
were dipped in clean nearly pure cold water and im- 
mediately subjected to test; wet dust, that the units 
were dry dust covered as above and wetted with 


wet 


clean fairly pure water from an atomizer adjusted to 
produce a mist causing the dust to be wetted but not 
washed off—the effect that heavy fog often produces. 
The units in each insulator string are numbered from 
below, i. e., No. 1 was always on test next to the 
high voltage cable and No. 6, uppermost next to the 
ground connection. 














Fig. 2. High Voltage Condenser Potentiometer in 
Field Test Set Equipment; used in the dark in 
shack back of man in picture. 

In the field, where the Table I results were ob- 


tained with the condenser-type potentiometer, it was 
not possible to make the tests with the insulators 
mounted higher from the ground than specified. Ac- 
cordingly on returning to our laboratory near sea level 
the following results were obtained from three dry 
control tests using the transformer potentiometer. In 
the first the six-unit insulator was mounted as nearly 
in the 
was suspended from the end of a 7-ft. 
wood pole 20 ft. 
voltage conductor in the horizontal; in the 


as possible as in the Table | tests: second it 


cross arm of a 


from ground carrying its high 
third the 
insulator was mounted as in the second test carrying 


its high voltage conductor in the vertical, strain in- 


TABLE 1 


(Condenser 


Nos. in this column refer 
to position of units in 


insulated string No. 1 

next to H. V. 1 2 3 
CI 6. bias Skies ccdesvan Dry Wet Dust 
WORE) VORGRRS ciciic scene 54,000 54,000 54,000 

Re GuiebG be Cae edecwee 19, 12. 18, 

22 23 22. 

SP ipeeer ss trees seers 22. 21. 23. 

a ee eT 13. 20. 13. 

Perevr a Tee 12. 12. 12. 

Sener eee ere ey rl 12. 12. 12. 
Failure Voltage (Calc.)... 345,000 +282,000 305,000 


*The wet dust flash-over for a single unit was found to be 27,000 volts at 3900 ft. altitude, 60 deg. F 
tion and the time required to take a complete set of potentiometer values the corresponding 
units in a string was considerably higher than their actual flash-over 
the water that they could be made to retain from the atomizer. 
voltage than the calculated failure voltage which in the above cases was determined at flash-over 
value the maximum duty unit would be 


the maximum fractional duty found per unit. At such 


over voltage, resulting in failure. 
+Wet unit flash-over voltage 65,000 approx, 


Potentiometer. 
Sixty cycle voltage duty of individual units in suspension insulator exp! 


Altitude, 3,900 ft.) 


essed in per cent of total 
voltage. 
$ 5 6 7 8 
Wet Wet 
Dust Dry Wet Dust Dust 
54,000 100,000 110,000 110,000 110,000 
5. 18 20 20 20. 
35. 22 22 20 23 
23. 15 24 23. 20. 
13. 21. 18 13 13 
12. 12. 13 12 12 
12. 12. I 12 12 
*77,000 345,000 +270,000 305,000 *117,000 


Because of evapora- 
working flash-over voltage of the 
voltage when their dust covered surfaces carried all 
For this reason it was possible at times to apply even higher 
voltage per unit divided by 
required to carry flash- 
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sulator fashion. In the second and third tests a wire 
was run from ground up the pole and out on the cross 
arm to the lower hook of the insulator. Sixty cycle 
voltage was applied between the high voltage con- 
ductor and the ground as in the Table I tests. 


TABLE Il. 


(Transformer Potentiometer. Sea Level.) 


Control Tests; results to be compared with those of Table 1. 
Units Dry. 
Percentage Voltage Duty of Units as in Table I. 
Clamp 17 ft. 


Conductor Clamp above ground; Clamp 17 ft. 
3% ft. above conductor hori- above ground; 


Position. ground; con- zontal; suspen- conductor 
of units ductor sion voltage strain 
as in Table I. horizontal. duty. voltage duty. 
Total Voltage .. 54,000 54,000 54,000 
Dian < sun vee 20 22 25 
Rlatne we eae 23 21 21 
We kieran bwees 15 17 17 
eee 14 14 14 
Binet neve > 14 13 11 
ieserccts 14 13 12 
Total cdcvFoenees 100 100 100 
*Failure Voltage 330,000 345,000 304,000 
(calculated) 
*3900 feet altitude. 
{Sea level. 


It is commonly recognized that the capacities 
within and without the units of suspension insulators, 
when clean and dry, determine their individual normal 
voltage duties. It is recognized also that dew, fog, dust 
and rain introduce conductivities that combine with 
the capacities to modify such voltage duties. Some 
authorities have held to the assumption that the 
essential capacities herein are only those of the units 
within themselves and their capacities to ground, 
neglecting their capacites to the line conductor and to 
tower or other supporting structures. The results 
tabulated above show conclusively that the capacities 
of the line conductors, supporting structures, etc., are 
far from negligible. They are entirely responsible 
for the fact that it is the second or third unit from 
the line conductor, when clean and dry, that is made 
to carry maximum voltage duty, and not the first, as 
supposed. They are responsible for the fact, too, that 
the unit next to the tower is found to carry a higher 
duty than the theory with assumptions predicted. The 
results show also that the conductivity of wet dust 
may combine with the actual condensers so as to 
lower greatly the voltage duty of the unit next to the 
line and to raise correspondingly the duty that must 
be carried by its neighbor or No. 2 unit; and that 
dust will in general produce freak duties. Together 
with flash-over values they show, too, why it is diffi- 
cult to find a satisfactory design that will avoid fail- 
ure under switching voltage when wet dust covered. 
These voltage duty studies are a help also when means 
are considered to minimize injury to insulators if sub- 
jected to high frequency voltage. 


A 32 unit, four string, double dead-end suspension 
strain tower insulator was assembled with the regu- 
lar maker’s hardware such as yokes, shackles, hooks, 
clamps and arcing tips. It was mounted on the grounds 
outside the laboratory from the center of the 10 ft. 
cross piece of a 3 in. iron pipe frame at a height from 
ground of 16 in. It was supported, strain tower fash- 
ion, a No. O. B. & S. G., seven strand line conductor, 
drawn tight, suitably deflected from the horizontal and 
passing the strain insulator with a jumper formed up 
in the usual manner. Sixty thousand volts, 60 cycles, 
were supplied between the line conductor and ground 
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and the voltage duties of unit companion pairs were 
then determined. The results thus obtained are given 
in Table III. 


TABLE II, 
(Condenser-Transformer Potentiometer.) 


Four String, 32 Unit, Double Dead- 
End Suspension-Strain Tower Insu- 
lator, Equipped with Mechanical 
Equalizer Yokes; right pair of 
Strings with and left witheut Arc- 
ing Tips. Percentage Voltage Duty 
of Companion Units; 


Position of Pairs 
of Units. 


Right Strings Left Strings 
v with withont 
Condition. arcing tips. arcing tips. 
Total VOR cic sbsecce 60,000 60,000 
(Line Voltage to Neutral) 
Sy 5bss ab Oe RERE DED SY 20 17 
Bibs Raii ied Ras Sobiss eS 13 10 
Baka buds eeee ares eks 22 23 
Roki ives ean eee 10 12 
ian aaa ak bin came pea 7 9 
Dt OsEw s Si.che es ee 10 8 
Dice) thee ESO oho oe 10 13 
Leek > Raub ee w keene s 8 
yy Re ea eer 100 100 
*Failure Voltage (Cal.)... 345,000 330,000 
(Line to Neutral). 
7Failure Voltage (Cal.)... 390,000 410,000 


(Line to Neutral) 
*3900 feet altitude. 
7Sea level. 


The results in this Table III, taken by themselves 
and when compared with those in the last column of 
Table II, show the importance of all neighboring metal 
as well as the earth in determining the voltage duty 
that the individual units in a given insulator must 
carry. 

Concluding in regard to unit voltage duty, it may 
be well to note that the highest duty encountered in 
the tests was 35 per cent per unit for the wet dust- 
covered condition in a six-unit string, wherein the 
average duty was, therefore, 16.6 per cent with a cor- 
responding lowest unit duty observed at 5 per cent. 
This case wherein the highest duty was seven times 
the lowest, is doubtless an extreme one, yet practice 
will develop it when accumulated dust it not removed 
in advance of a heavy fog or a misting rain. The 
studies were primarily undertaken for the purpose of 
developing facts that have an important bearing upon 
the lengths of gaps that should stand between the arc- 
ing tips with which modern insulators are often pro- 
vided. 

Because an insulator unit of standard design when 
tested with a rising 60 cycle voltage, will flash-over 
before it will puncture, it has come to be known as 
puncture proof. Practice has shown, however, that 
it is not really puncture proof. While most of the 
sporadic troubles with insulators of standard design 
are undoubtedly traced to failure to locate accidental 
faults in manufacture or to sustained flash-overs that 
follow abnormal voltages of accidental origin, never- 
theless there is definite evidence that such insulators 
do fail occasionally by puncture. *Imlay and Thomas 
demonstrated two years ago that enormous, impulsing, 
rapidly damped over voltages of 350,000 or more, oscil- 
lating at a rate of millions of cycles per second when 
repeatedly applied to a single unit would cause its fail- 
ure. An inspection of the returns from practice indi- 
cated that perhaps some of the electrical failures of 
insulators were produced by similar voltages of acci- 
dental origin, while the rest must have been brought 
about in some other way. Laboratory methods, to be 
helpful, must often deal with isolated factors in a rad- 


*High Frequency Tests of Line Insulators. Trans. A. I. E. 
E., Vol. XXXI, p. 2121, 1912. 
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ical way. Doubtless every form of high voltage shorting. Test stopped; examination left doubt, whether 


action that is possible, transmission accidents will 
sooner or later develop if only for an instant or at the 
most a few seconds. For further light upon these 
matters, it seemed, therefore, that tests should be 
made with high voltage at sustained high frequency, 
backed up with a fair amount of power. In the past 
two years an equipment for such work has been grad- 





Single Insulator Unit Subjected to Slightly 
Inder Flash-over Voltage in Field Test. 


~ © 


ually developed and is now satisfactorily established. 
Units can be tested to destruction with undamped 
voltage waves having any desired frequency within 
the limits of 75,000 to 300,000 cycles per second. 

Below are given the results of tests of eight single 
unit suspension strain insulators made with undamped 
200,000 cycle voltage waves. They had been removed 
from a 6600 volt three-phase transmission by a power 
company because on meager test they were found to 
stand at, 2000 megohms or less. The company, after 
determining that each would stand a stress of 20,000, 
60 cycle, volts without failure, placed them at our 
disposal for high frequency tests and kindly gave per- 
mission to communicate the results to this meeting. 
About 12 of these insulators out of 600 had broken 
down on an 11,000 volt star line. The break downs 
occurred through the porcelain from eye-bolt to cap. 
Factory tests had shown dry and wet flash-over volt- 
ages at about 75,000 and 50,000 respectively. When 
used in a string they are supposed to stand as much 
as 25,000 volts in operation. (They are of the same 
make and pattern as the units referred to in Tables I, 
II and III.) 

200,000 Cycle Tests. 

All insulators were dry and clean. In each test the cap 
was connected to ground. High frequency high voltage was 
applied between eye-bolt and ground. The test voltage was 
sustained undamped at 200,000 cycles. Only one insulator, 
as noted below, measured less than 750 megohms. 

Insulator No. 1: Applied 20,000 volts, 200,000 cycles. 
(1) Endured 12 momentary applications. (2) Then con- 
tinuously; after 55 seconds a corona brush appeared over 
cement from bolt to first skirt for a few seconds then dis- 
appeared; after a total of 90 seconds corona brush reap- 
peared intermittently for a few seconds, then disappeared 
altogether for the rest of the test; continued for a total of 
5 minutes and 50 seconds when heating caused unit to 
crack under cap, with strong muffled report and without 


porcelain, cement or both had fractured under cap; no out- 
ward evidence. (3) Endured renewal of test for 30 sec- 
onds. Cap and eye-bolt were hot to touch. (4) Allowed to 
cool completely, (4 hours). (5) Applied 30,000 volts for 
ten seconds when arc from bolt to first skirt developed; 
(6) test stopped 1 min.; (7) continued, arc appearing at once; 
after 15 seconds first or innermost skirt cracked off, due 
to heat. (8) Test stopped again for 1 minute; (9) then 





Fig. 4. Single Unit Flash-over in Field Test, Show- 
ing the Punishment that Arcing Tips, etc., Reduce. 


continued at 32,000 volts; strong arc feeding heavy coronas 
from bolt over cement and porcelain to second skirt appeared 
immediately; a small arc appeared also from edge of cap 
and extended i.5 inches radially over porcelain; this latter 
are produced a hot spot which action if continued would 
quickly have caused a shorting failure by formation of a 
white hot conducting core clear through the porcelain. High 
frequency test stopped. (10) Subsequently on 60 cycle cold 
test the high voltage wave crests began to discharge under 
the cap at 22,000 volts which gradually developed into a 
full short as the voltage was raised to 26,000. Thus it was 
established that the crack which was heard under the cap 
had passed clear through the porcelain. 

Insulator No. 2: Insulation resistance, 7.5; megohms, 20,- 
000 volts applied. Endured 12 momentary applications 
at about one second intervals; then continuous application 
for 100 seconds and failed by shorting under cap. Heating 
slight, indicating that crack through porcelain under cap 
existed prior to test. On 60 cycle test started “static” dis- 
charge under cap at 22,000 volts which suddenly developed 
into a full short when the voltage attained 28,000. Porcelain 
was then broken away from the cap with a hammer. A 
neat square off fracture at the base of the cap indicated 
the presence of large mechanical thrust by the cap upon the 
porcelain. Exposed porcelain was coarse grained and highly 
absorbent under the ink test. Perhaps if the value of the 
meager test had been known and applied for elimination 
when these insulators were made this one would have been 
caught and scrapped. 

Insulator No. 3: 20,000 volts applied. Endured 12 mo- 
mentary applications; then 3 minutes ccntinuously when 
corona and are formed over cement from eye-bolt to first 





skirt—endured this 1.5 minutes, total 4.5 minutes, when 
puncture and fracture of porcelain occurred. Yellow white 


hot conducting core was formed through porcelain from 
edge of cement to rim of metal cap. 
Insulator No. 4: 20,000 volts applied. Endured 12 mo- 


mentary applications; continuously 2.75 minutes when some 
surface cement about eye-bolt flaked off liberating water 
and steam. A corona-arc started which would have pro- 
duced destruction quickly. The test was stopped to avoid 
unnecessary loss of the insulator. On 60 cycle test: En- 
dured a-gradual rise of test voltage from 0 to 50,000 volts 
whereat it suddenly punctured by concealed route under cap. 








Three Unit Insulator Rain Flash-over Field 
Test, 


Fig. 5. 


Insulator No. 5: 20,000 volts applied. Endured 12 mo- 
mentary applications; then continuously, 0.5 minute when 
surface of cement spawled off and an arc started from the 
center of the fresh surface of the cement to the first skin. 
Test stopped to prevent puncture, and to avoid useless de- 
struction, Endured 60 cycle voltage from 0 to flash over 
at 83,000. 

Insulator No. 6: 20,000 volts applied. Endured 12 mo- 
mentary applications and 5 minutes continuously, Devel- 
oped much (normal) heating in cement under cap and about 
eye-bolt, Later this insulator was destroyed unintentionally 
while undertaking high frequency demonstrations, 
fore 60 cycle test could not be made. 

Insulator No. 7: Same tests and results as for No. 6. 
The metal cap was then cut into halves with a milling ma- 
chine; the halves were pried apart and torn from the por- 
celain crown-cap and removed, exposing the vital unglazed 
porcelain. This could not be done without fracturing the 
porcelain in planes at right angles to the center line through 
cap and eye-bolt and in a manner to indicate the presence 
of great mechanical stresses due to the make-up of the com- 
pound structure. The grain of the porcelain was only fair, 
not fine. One piece of approximately one sq. in. area and 
3/16 in. thickness was selected for the following absorption 
test: Opposing faces of the dry specimen were coated with 
tin foil; it then showed a high insulation resistance. The 
foil was removed, a drop of water was applied to the cen- 
ter of each face and after a moment all surplus water which 


where- 
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had only touched the central surfaces was carefully re- 
moved with the corner of a blotter. Foil was again applied 
to the faces and the specimen showed an insulation resist- 
ance of 110 megohms. It seems likely, therefore, that this 
insulator, too, would have been eliminated in manufacture 
had the value of the meager test been known at the time. 

Insulator No. 8: 20,000 volts applied. Endured 12 mo- 
mentary applications then 5 minutes continuously. At fin- 
ish cement cap and eye-bolt were hot to touch especially 
at base of cap. This was the case with all that endured the 
5 minutes test. On 60 cycle test endured voltage when 
raised to flash over at 82,000. 





Ser oe ae eee es ae 


Fig. 6. Six Unit Insulator Voltage Duty Control Test 
Using Transformer Potentiometer at Stanford 
Laboratory. Corresponding tests were made with 
insulators mounted 17 feet above ground. 


Exhibits: Porcelain, Piece No. 1. Cracked from above 
Insulator No. 7 after puncture in demonstration test. High 
frequency high voltage required to form hot conducting core 
through porcelain from edge of cement around eye-bolt to 
rim of cap 25,000 to 30,000 volts. Note the fine non-absorbent 
grain of porcelain due to the complete vitrefaction that co- 
curred where the hot conducting, short-circuiting core was 
formed; note also the comparatively poor, fairly absorbent, 
porcelain adjacent to the puncture core. 


Note particularly exposed punctures put through this 
fragment near the rim; about 10,000 volts, 200,000 cycles, 
were applied with opposing No. 14 B. & S. G. square ended 
copper wires as electrodes touching the porcelain to start 
the hot shorting core; then as one electrode was being pulled 
away the voltage was raised to from 30,000 to 50,000 volts 
and the displaced electrode so held that the shorting arc- 
current passing through the hot core would be disruptive; 
i.e. the arc would break and the high frequency supply volt- 
age, would immediately build up to the point whereat the 
air column between the distant electrode and the adjacent 
conducting surface of the porcelain would be ruptured, re- 
sulting in a heavy rush of current from the main condenser 
through the porcelain core, oscillating at a frequency of 
millions of cycles; the supply voltage would drop, the hold- 
over arc would break and the process would then repeat 
itself. These disruptive discharges through a_ semi-fluid 
conducting porcelain core have a tremendous mechanical 
action. They drive actual holes through the plastic por- 
celain. When the specimen is cooled and broken apart after 
this test it is found to have been punctured with one or more 
tubular openings or holes, the walls of which are apt to be 
dark, being coated with electrode material, These phenom- 
ena throw light upon the nature of a puncture that leaves a 
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clear hole through the insulator. The results are much 
the same as those due to related circumstances on the sand 
beaches of Pategonia where, when the lightning strikes, a 
quartz tube is said to be formed in the sand and subse- 
quently may be pulled up by hand. Many trials were made 
in the last 15 years to produce this clear puncture but with- 
out success until the above experiment was made a few 
weeks ago. 

Porcelain, Piece No. 2: A part of a broken high grade 
porcelain bushing punctured twice and then broken through 
the punctures. The punctures were made actual holes by 
the above disruptive discharge method; being blackened by 
electrode material there is no doubt as to their exact loca- 
tion. It is of interest to note that the formation of the 
hot cores that constituted a part of the puncture program 
did not apparently increase the original factory vitrification 








rie... 


Thirty-two Unit Strain Insulator Voltage 
Duty Test at Stanford Using Transformer- 


Conuenser Potentiometer. 


of this porcelain specimen, It was factory made as a well 
vitrefied, fine grained, non-absorbent tough piece of 
lain. 

Quartz, Piece No. 3: As evidence that physical-chemical 
action must not be overlooked in tracing causes of sporadic 
insulator troubles the test specimen of Quartz No. 3 should 
be noted. This piece of quartz tubing slipped 
a stout wire, ground connected. One terminal of the high 
frequency source was grounded and the other was terminated 
with an ordinary steel sewing needle and used to apply a small 
corona spray to a central outer spot on the quartz tube. The 
needle point promptly melted, forming a small hot metal 
bead from which material was driven into the surface of 
the quartz. Having practically no temperature expansion 
coefficient the quartz on cooling was found, apparently, not 
to have been injured hereby. It was then left in the ordi- 
nary dry indoor atmosphere for a week or so when it was 
observed that a tiny crack had started downward from the 
surface. After several months the crack was extended clear 
through the wall of the tube. 


porce- 


was over 


The Table-I tests were made 
power 
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TESTS ON BUCKHORN LOCOMOBILE PLANT. 
BY J. G. SCRUGHAM. 

(These interesting results of recent tests on the 
locomobile plant at the Buckhorn Mines were pre- 
sented at the Nevada Welfare and Development 
Conference at Reno on February 6, 1915. Professor 
Scrugham is dean and professor of the mechanical 
engineering colleges at the University of Nevada.— 

The Editor.) 

In recent years a number of articles have appeared 
in the technical press descriptive of the remarkable 
fuel economy of the German superheated steam loco- 
mobile. Widespread interest in the subject has been 
aroused, but users of steam engines in America have 
been slow to adopt the new type of unit. Probably 
the first locomobiles to be installed in this country 
are located in the Buckhorn Mines Company Power 
Plant at Beowawe, Nevada. The plant has been in 
operation approximately one year. The engine, which 
is of compound condensing superheated steam type, 
is placed on the top of the boiler. The stroke is 500 
millimetres; diameter high pressure cylinder is 300 
millimetres and of the low pressure is 600 millimetres. 
The piston rod diameter on both pistons is 70 milli- 
metres. This gives an engine constant of .1528 for the 
high pressure and .62404 for the low pressure side. 
As the normal operating speed is 225 r.p.m., it will be 
seen that a very high piston speed, 738 ft. per minute, 
is used. The boiler is of the multitubular, internally 
fired type having the furnace and tubes so bolted to 
the shell that they can be readily withdrawn. The 
shell is provided with feet which are attached rigidly 
to the foundations. No brick setting of any kind is 
used. 

The heating surface of the boiler is 57.5 sq. metres 
and the heating surface of the superheater is 60.6 sq. 
metres. The preponderance of superheating surface 
is worthy of notice. The rating of the two units is 
290 h. p. each and they were primarly designed for use 
of coal as a fuel. The following is a record of the 
test made at the factory before shipment: 


One Unit Tested. 
Fuel used “Rosenblumendelle” ceal. 
SP OE. COM cede AA de ee eee decd ee ceKUeedawS a f hrs 
Average steam pressure absolute.........cccccccccees 231 Ib 
AVOCERO COMADOFECUTS. FOGG WREBT . «ccc ccceiccscensencecs 537° F 
AVEGPERS COTRDOTEIOTG BItRGM GOSCG. 2. cc cccccccceeccsces. 535° F 
Average temp. steam entering high pressure cylinder...596° F 
Total lbs. coal burned in boiler furnace................. 1,452 
Total lbs. water evaporated and superheated............-. 12,512 
a rr re Oe Pe edan ease ener ctehcacaacnuaeas 363 
Lbs. of water evaporated per hour.......-cccecccccccces 3,128 
(All used in engine cylinders.) 

Indicated horsepower from Cards. ......ceccccccccnccveces 359 
Brake horsepower developed by engine.............-++45 331 

1.H.P. 
Mechanical efficiency ———— ....-. cece cece eer ereceeceee 2.2¢ 

B.H.P. 
Lbs. water used in cylinder per brake hp, hr.......... 945 
Lbs. coal used per brake hp. hr...........+-. ceavaewns 1.1 
Lbs. water evaporated and superheated per lb. coal 8.62 
Equivalent evaporation from and at 212°...... 10.89 
Approximate boiler efficiency. .......+:..+eeeeeeeeeees : 73° 


Owing to the lower cost of oil fuel in Nevada, the 
manufacturers were directed to fit the units for oil 
burning before shipment to this country. The makers’ 
plans embodied an elaborate gravity feed system 
through small pipes, which was duly installed accord- 
ing to their recommendation. The effective water 
heating surface of 57.5 sq. metres was much reduced 
by the necessary arches and layers of fire brick to 
protect exposed surfaces from the intense oil flame. 
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At first a great deal of oil coke (carbon) was 
formed in the furnaces and much trouble was experi- 
enced in keeping the flues tight. The difficulties of 
operation were also much increased by the fact that 
the only feed water available carried an average of 
11 grains per gallon of incrusting solids and 30 grains 
per gallon of non-incrusting solids, the proportions 
of calcium carbonate and alkali chlorides, sulphates 
and carbonates being approximately equal. 

A concentration of alkaline matter in the water 
increases its surface tension. With an intense oil 
flame impinging against the furnace sheets, large bub- 
bles of steam are formed, leaving the plates momen- 
tarily bare. The resultant overheating and unequal 
expansion of the metal causes leaky joints and 
cracked plates. A casual inspection of the feed water 
analysis would lead one to believe that serious corro- 
sion would also be experienced. 

However, our experience has demonstrated that a 
high concentration of active alkali salts practically 
eliminates all corrosion and pitting. Another interest- 
ing feature is the fact that an average of 20 per cent 
of soluble solid matter is carried in the boiler with 
no special difficulties from foaming or priming 

After the locomobiles had been in operation about 
four months with all auxiliaries installed according 
to the manufacturer’s plans, an efficiency test was 
made by the mechanical engineering department of 
the University of Nevada with the following results: 


One Unit Tested. 


Fuel used, crude oil, 12.8 B. gravity. 
I GE: GOR i oki. 5:5-4c AER ERs 00 48 RETR eR eee wee 10 hrs, 
Average steam pressure, absolute...............cceceeees 226 Ib. 
Average temperature feed water.............ccccccccees 132° F. 
Average temperature stack gaseS................ce0e00. 660° F. 


Average temp. steam entering high pressure cylinder...716° F. 
een ee, DOR WAPMON FE TO, 6:0 once pase cacacessess 3,075 
Total lbs. water evaporated and superheated............ 
mee ae ee I SE nn cen cd edwa ahs 066.0 6% 6.0 vs be ee 8% 307.5 





TOG. GCE WatOP SVEROPEGEE MOF TP ik ck oc ei eve ce ie ceicccccs 2,879 
Lbs. of water used by engine cylinders per hr.......... 2,763 
Lbs, of steam used per hr. in atomization (40,)......... 115 
Indicated horsepower from Cards. .......sccecscscssceces 244 
Brake horsepower developed by engine................ 220 
B.H.P. 
Mechanical efficiency —— ...... cece ccccsccccccecvces 90%, 
H.P. 
Lbs. of water used in cylinder per brake hp. hr......... 12.56 
Total lbs. water including auxiliaries per b. hp. hr..... 13.09 
ae, Te Se Oe WE i ax gins Cahn sss divenoneraveees 1.40 
Lbs. water evaporated and superheated per lb, fuel oil.. 9.27 
Equivalent evaporation from and at 212°.............06. 12.3 
Approximate boiler efficiency... ... cc. ccccccccccsccsdace 640%, 


This test revealed an abnormally high stack tem- 
perature and superheat, also insufficient steaming 
capacity to carry the rated load. Analysis of the stack 
gases showed the presence of about 1% per cent car- 
bon monoxide and only 9 per cent of carbon dioxide, 
indicating incomplete combustion and some excess of 
air. A study of conditions demonstrated the neces- 
sity for a larger combustion space and more effective 
water heating surface. To remedy this defect an ex- 
tension furnace was constructed. This is mounted 
on a truck to permit ready removal from the boiler 
shell. The oil burning system was also redesigned 
and all the fire brick removed from the interior of 
the boiler, except for an arch at the rear of the fur- 
nace to protect the flue sheet. When these changes 
were accomplished a second test was conducted with 
the following results: 

Two Units Tested. 
Fuel used, crude oil, 14.3 B. gravity. 
EO: OE BODE 5.65 ck Vaticng seh chta > h.600%s caus ohidsavese 12 hrs, 


Average steam pressure, absolute...................0:- 226 Ib. 
Average Temp. Feed Water..... . ‘ 
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PTO MO TOM. CHOON WAGORs 66 ph a ke ko énce case edsidevsves §20° F, 
Average Temp. steam entering high pressure cylinder...590° F. 


GE BO. Gen OURMOR 10 TOPWRGG. occ ccc cvacvscctececcseeces 7,138 
Total lb, water evaporated and superheated............. 78,804 
AIO: GE DI WOT BOT BE. no ccc ce seca cseseccess easeereces 595 
masses Water evaporated per Br. .....sscccecesecscesvces 6,567 
Lbs. of water used by engine cylinders per hr............ 6,257 
Lbs. of steam used per hr. in atomization................ 310 
Indicated horsepower (approximate) ...|......-6.-eeee8- 565 
Brake horsepower developed by engine............+.++6:. 508 
Mechanical efficiency (approximate) ........-.+e-eeeeee 90% 
Lbs. water used in cylinder per brake h.p.-hr............ 12.32 


Total lbs. water including auxiliaries per b.h.p.-hr...... 12.92 
Lbs. water evaporated and superheated per Ib. fuel oil.. 


Lbs, fuel oil used per brake h.p.-hr....... cece cece eeeene 1.17 
Equivalent evaporation from and at 212°........00505. 13.75 
Approximate boiler efficiency ...........ceeceseevcesens 73 


From extended observation, there appears to be no 
special gain in superheating the steam above 600° F., 
due to increased difficulties of cylinder lubrication and 
increased heat losses from radiation. Even at the 
lower superheats it is extremely difficult to keep the 
bearings cool, due to conduction of heat from the 
boiler. If the bearings were cored out to permit water 
cooling by the entering feed water, the maintenance 
cost would be lessened. 


In conclusion it will be noted that the best effi- 
ciency obtained was 12.3 lb. of steam and 1.18 Ib. 
of oil per brake h.p. hour. It is probable that this 
figure could be lowered slightly if the plant were op- 
erated steadily at full capacity. Due to the character 
of the load, the operation at present is at 80 per cent 
of rated capacity. With the enlarged combustion 
space and effective heating surface in the boiler, no 
difficulty is experienced in carrying the full overload 
which the generators can handle. The monthly record 
sheets show an average production of slightly over 
200 kw.-hr. per barrel of oil. However, this economy 
is at least partially balanced by the much increased 
maintenance expense, due to the high pressures and 
superheats carried. 


HYDROELECTRIC DEVELOPMENT IN CHINA. 


At the present time there is practically no hydro- 
electric power development in China. Such electrical 
plants as have been installed in this Republic are 
driven almost altogether by steam. The immense 
delta plains of the Yangtze and Yellow rivers are not, 
in a general sense, suitable for hydroelectric plants, 
but in Fukien, Yunnan, and parts of Shantung prov- 
inces, as well as the Yangtze gorges, power stations 
of this type may ultimately be installed. 

While it may be stated broadly that no hydro- 


‘electric plants are in operation in China, stations for 


supplying current to the cities of Yunnanfu and 
Chengtu have been partially arranged for through 
negotiations taken up by Germans with the Chinese 
Government. Inquiries made through German 
sources, however, fail to disclose any pertinent details 
regarding this undertaking. In other instances native 
Chinese companies have agitated the development of 
water powers in connection with Chinese chambers 
of commerce, and have endeavored to arrange with 
the Chinese provincial authorities for permission to 
build such plants; as a general rule, however, the 
Chinese have not been successful in organizing com- 
panies with that degree of financial backing and stand- 
ing such as would warrant provincial or central gov- 
ernmental support, which support, in turn, would en- 
able foreign engineering firms to enter into contracts 
for supplying materials and installing plants. 
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INDUSTRIAL USES OF FUEL OIL 


BY F. 8B. DUNN. 


Oil Burning Locomotives. 


The first successful operation of oil burning loco- 
motives was on the Griazi-Tsaritzin Railway, in Rus- 
sia. Thomas Urquhart, who was superintendent of 
motive power, converted some of the coal-burning 
locomotives to oil burners in 1882. Several reports 
have been published showing comparisons between 
the performances of these locomotives before and after 
this change was made. The calorific value of the oil 
was 18,600 B.t.u., and the coal used was Russian an- 
thracite, very similar to Cardiff coal, having 14,000 


B.t.u. One pound of oil was found to be equivalent 
to 1.78 Ib. of coal. 


In a discussion before the Institute of Mechanical 
Engineers in 1899, Mr. Urquhart stated that the high- 
est actual evaporation obtained was 14 lb. of water 
per lb. of oil, at 125 Ib. steam pressure, from 60 deg. 
This would be equivalent to 16.8 lb. from and at 212 
deg. The average evaporation was 12.5 lb. of water 
per lb. of oil. These fine results were obtained in 
spite of a handicap imposed by the Russian govern- 
ment, which would not allow the railway company to 
adopt fuel oil unless they proved that the fire-box 
could be changed at a moment’s notice to burn coal. 


As a comparison between the two fuels, the fol- 
lowing report is given. This should be compared 
with the reports from other railways given elsewhere: 


Consumption of Coal in 1882 and Petroleum Residuum in 1885 
Inclusive of Kindling Wood, or Two Types of 
Engines on Griazi-Tsaritzin Railway. 


Eight-Wheeled Engines—With Coal in 1882. 

















Aggregate 
distance of 
Aggregate unpro- Aggregate 
distance ductive distance Petro- 
run by run of run by leum 
Average loco- loco- freight resid- 
No. motives. motives. cars. uum, 
Month. in train. miles. miles. miles. lbs. 
January 33.82 41,296 7,003 1,294,696 98.33 
February 34.21 37,444 5,770 1,082,924 86.91 
BEOTOM ..c sie 33.41 20,881 1,956 632,410 87.44 
CO eer 38.14 24,293 3,329 850,147 73.01 
BE 63-08 e-00 41,24 31,145 4,757 1,170,956 70.62 
ME. et Gena 40.53 37,520 4,907 1,321,835 73.04 
PO “baecae 43.64 29,749 5,802 1,045,201 71.74 
August : 39.99 38,751 6,028 1,308,734 71.28 
September.. 39.54 56,586 9,298 1,866,171 76.26 
October .... 35.13 71,041 11,891 2,981,474 77.06 
November .. 36.56 70,466 12,648 2,114,172 92.54 
December .. 34.00 52,763 7,166 1,416,010 99.82 
Total and av. 
for 1 year. 37.51 511,935 80,555 16,184,730 81.43 
With Petroleum Residuum in 1885. 
Aggregate 
distance of 
Aggregate unpro- Aggregate 
distance ductive distance Petro- 
run by run of run by leum 
Average loco- loco- freight resid- 
No. motives. motives. cars. uum. 
Month. in train. miles. miles. miles. lbs. 
January 37.72 83,636 16,066 2,549,230 48.30 
February 37.15 55,222 10,449 1,663,813 49.98 
, eee 30.95 38,742 3,247 1,405,162 52.79 
EE saweee 41.03 60,477 9,809 2,079,544 42.68 
May 40.81 87,805 13,489 3,033,003 41.00 
, errs 41.68 75,175 11,029 2,673,988 41.84 
WU ae ees 38.80 63,901 8,160 2,120,526 38.19 
August 40.32 74,272 10,796 2,560,034 41.50 
September.. 39.76 82,415 13,241 2,654,637 41.22 
October 37.61 101,253 15,468 3,226,698 47.74 
November .. 36.24 82,346 16,434 2,388,761 42.95 
December 34.85 63,468 9,482 1,881,136 54.19 
Total and av. 
for year.. 38.08 868.712 137,670 28,565,555 45.83 
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With Six-Wheeled Engines—With Coal in 1882. 
Aggregate 
distance of 
Aggregate unpro- Aggregate 
distance ductive distance Petro- 
run by run of run by leum 
Average loco- loco- freight resid- 
No. motives. motives. cars. uum. 
Month. in train. miles. miles. miles. lbs. 
January 21.32 78,244 36,032 897,826 62.60 
February 27.47 43,160 23,008 560,152 55.15 
March ..... 26.52 27,742 15,337 329,249 52,73 
April 28.59 57,514 22,497 1,004,129 53.84 
BE 6s wee es 31.90 111,181 40,974 2,241,273 56.58 
ee 30.74 147,720 48,638 3,043,384 57.46 
Gee nek 28.39 145,232 51,826 2,652,482 48.69 
August F 27.04 152,659 52,697 2,703,475 49.88 
September.. 28.93 143,000 50,112 2,693,239 55.49 
October 23.30 163,442 53,837 3,101,778 62.29 
November.. 21.60 159,669 43,640 2,508,388 63.88 
December 20.04 112,118 36,081 1,517,773 68,37 
Total and av. 
for year.. 26.32 1,341,681 474,679 23,253,148 57.25 
With Petroleum Residuum in 1885. 
Aggregate 
distance of 
Aggregate unpro- Aggregate 
distance ductive distance Petro- 
run by run of run by leum 
Average loco- loco- freight resid- 
No. motives. motives. cars. uum. 
Month. in train. miles. miles. miles. Ibs 
January 22.14 114,192 46,052 1,509,005 34.43 
February 22.01 89,648 37,513 1,148,056 34.09 
Biarek ..... 22.58 88,950 33,721 1,097,442 28.98 
SE 25.33 141,584 46,654 2,354,348 31,73 
| La 28.49 179,872 65,985 3,246,003 29.88 
. ae 28.35 144,669 55,347 2,533,104 29.93 
Oe AP 24.77 131,341 48,001 2,064,742 27.57 
August 28.27 128,559 46,677 2,315,544 28.75 
September.. 31.89 130.846 46,088 2,703,087 32.07 
October 28.04 125,523 38,266 2,448,912 35.55 
November .. 21.41 119,788 36,258 2,451,573 35.74 
December 22.15 92,361 34,171 1,287,893 38.13 
Total and av. 
for 1 year. 25.45 1,487,333 534,733 25,159,709 32.23 


To illustrate the great improvements in the de- 
sign of oil-burning locomotives made in recent years, 
it will be interesting (for comparison), to examine 
some of the earlier models. Fig. 59 shows the details 
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Fig. 59. Arch and Ash Pan Arrangement on Old 


Santa Fe Oil Burning Locomotive. 
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of arch, ash-pan, and position of burner and brick 
work as used by the Santa Fe Railroad. When first 
changing from coal to oil, it was necessary to remove 
the grates and bearing bar, and to fit a pan below, 
riveted to the sides. This pan acted as a bearing 
for the necessary brickwork, and was arranged to 
allow the air for combustion to pass through the 
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Fig. 60. 


The 


brick work. fire-box arch was built in front 
of the flues, thus protecting them from the flame. The 
burner was placed at an angle, to allow the flame 
to strike below the arch. 

The regular coal and water tenders were used by 
placing a specially constructed oil tank into the coal 
compartment. A large rectangular tank with a com- 
bined capacity of over eight tons of oil, was placed 
over the top, securely anchored to the tank frame. 
The oil was heated by means of a heater coil. This 
was necessary because of the low gravity of oil used 
at times. 

Fig. 60 shows the details of these early converted 
tenders as used on the Santa Fe railroad. The cost 
of converting these old locomotives and tenders aver- 
aged about $350 each. 

The improvements of recent years have abolished 
the arch setting, as shown in Fig. 61; this also elimi- 
nates the combustion chamber. The burner is re- 
versed, and placed at the front end of the fire-box, 
which is lined with fire-brick about 2% in. thick on 
all sides except the back, where the wall is 18 in. 
thick. The air for combustion enters at the bottom, 
and the admission is regulated by means of a damper. 
It is led under a layer of fire-brick to the burner, 
being heated by coming in contact with the hot brick. 
The natural sweep of the gases carries them to the 
back end of the fire-box, where they strike the heavy 
fire-brick wall and turn back and up through the 
flues. The cost of maintenance is considerably low- 
ered by this arrangement, as the flame does not strike 
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on the tube sheet and the expense of rebuilding the 
arch is eliminated. 

- Fig. 62 illustrates in detail the semi-cylindrical 
tender and tank for oil burning locomotives used by 
the Southern Pacific Company. The tank is divided 
into oil and water compartments, the former of 3300 
gallons, the latter of 7300 gallons capacity. The length 
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Details of Oil Tender on Converted Santa Fe Locomotive. 


outside is 28 ft. 6 in., width 9 ft. 4 in., height 6 ft. 5 in., 


these being measurements on the tank proper. The 
fo —_;,*,, 
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Details of Modern Oil Burning Locomotive 
Fire Box. 


Fig. 61. 


radius of curvature of the top is 4 ft. 8 in.; the 
lower part of the sides are straight. The tank is con- 
structed of % in. steel, with lap seams, single riveted 
with % in. rivets at 2 in. pitch. Manhole rings, and 
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the plate for the oil compartment, are of cast iron, 
with openings 16 in. in diameter. The cover is 





Fig, 62. Semi-cylindrical Tender Used by Southern 

Pacific Company. 
bolts having hand-wheel heads for easy removal. The 
opening is provided with a six mesh strainer, 22 in. 
deep, and tapering to 6 in. at the bottom. The interior 
of the compartment is provided with lateral and inter- 
secting splash plates, and with a steam coil of 1 in. 
pipe on the bottom. A small coil of % in. pipe, in 
series with the larger coil, surrounds the oil outlet, in 
order that these tanks may handle the heavy oil of 
Kern county... The outlet valve which discharges into 
a 1% in. pipe, is controlled by a vertical lift rod at- 
tached to a bell crank, the latter being connected to 
another bell crank on the outside of the front head. 
It is customary to connect the outside bell crank with 
some point in the cab by means of a string, so that 
in case of a break-in-two between engine and tender, 
the jerk on the string, in conjunction with the spiral 
spring above the valve, will operate to close the latter. 
The vertical rod just beside the valve rod, and extend- 
ing through the top of the tank, is a measuring stick. 
The water compartment has the usual equipment of 
splash plates and outlet valves, the latter being sur- 
rounded by copper strainers, and discharging into 3 in. 
pipes leading beneath the floor to the front of the 
tender. 

Some of these improvements and figures shown 
are taken from data secured in Mexico. Oil has been 
adopted as a fuel there within the last few years. The 
arrangements shown are the results of careful investi- 
gations by the engineers, after a thorough study of the 
most successful oil burning locomotives in the United 
States and Europe. They are very similar to the ones 
used today by the leading railways in the United 
States now using fuel oil. The average cost of chang- 


ing locomotives to oil in Mexico is about $500 gold. 
[To be continued.] 
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ELECTRICAL DEVELOPMENT IN CHINA. 
BY CONSUL E. CARLETON BAKER. 

There are great potential possibilities for elec- 
trical development in Szechwan Province; many of its 
cities have excellent water powers close at hand, the 
cost of kerosene and other illuminants is very high, 
and in numbers its population exceeds that of any 
other Province, Szechwan also is very wealthy, and 
sooner or later there is sure to be an era of vast com- 
mercial development. Large industrial projects are 
under consideration, and electrical equipment of all 
kinds will some day enjoy a very large sale. 

Owing to unsettled conditions in China and the 
war in Europe the trade of this Province is becom- 
ing very slack; adverse exchange and increased prices 
of foreign articles have caused imports to dwindle. 
Chinese capitalists, too, have grown timid and _ hesi- 
tate to invest in industrial undertakings. A few years 
ago the installation of an electric light plant in the 
city of Tzechow seemed assured; part of the capital 
had been subscribed and negotiations had _ been 
opened for the appointment of an American electrical 
engineer. The revolution in 1911 and the local in- 
surrection of 1913, however, caused those interested to 
abandon the idea. Recently an influential resident of 
Tzechow, when requested to give his opinion as to 
the present and future demand for machinery, stated: 
“At present, no demand. There is talk of electric 
light plants for the city and pumps for the coal mines.” 
The promoters of these schemes do not seem to have 
gotten beyond the “talking” stage; yet the situation 
at Tzechow is more encouraging than in other parts 
of the Province. 

What the Chinese need most at the present time 
is money. There are many industrial enterprises that 
would prove highly profitable, but there is no way 
to finance them. The Chinese are anxious to develop 
the country, and many towns would install telephones 
and electric lighting plants if sufficient money could 
be obtained. The sale of electrical machinery should, 
in many cases, be accompanied by a loan, and the com- 
panies that adopt this method will very likely secure 
the bulk of the trade. There is a possible market 
in this province for the sale of small lighting plants 
for theatres and other large buildings. Many private 
users of current find it advantageous to maintain 
their own lighting sets; the American Methodist Mis- 
sion in Chungking has done this successfully for sev- 
eral years, and the Canadian Methodist Mission at 
Chengtu is negotiating for a private plant. 

The foregoing extract is from reports that form 
part of a very extensive series on hydroelectric de- 
velopment and the outlook for augmented sales of 
electrical materials and supplies of all kinds, prepared 
by American consular officers in various countries. 
The Bureau of Foreign and Domestic Commerce has 
arranged to place these reports, in manuscript form, 
in the industrial centers of the United States, where 
they may be inspected by manufacturers and ex- 
porters. 
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Circuits. 


The word “circuit” is the big term in electrical 
phraseology. All statements about electrical things 
are connected in some way to circuits. To obtain the 
largest possible fund of information along this com- 
mon path to which all electrical knowledge is tribu- 
tary and to specialize on circuits contacted with every 
day is an asset to progress. This article touches 
upon a few circuits used in buildings. 

Circuits used for low voltage lighting installations 
are (1) the service circuit, extending from the place 
of connection with the source of supply to the service 
cut-out and switch and thence to the main distrib- 
uting center, if any; (2) the feeder circuit extending 
from the service circuit to a center of distribution; (3) 
the sub-feeder circuit, extending from a feeder circuit 
to a center of distribution ; (4) branch circuits, connect- 
ing translating devices to distributing centers, if any, 
or to the service circuit. The last shall be first in con- 
sideration, for they are more numerous, more complex 
and are the factors which usually determine what the 
other circuits shall be. 

Branch circuits (except certain 1320 watt lighting 
circuits) must not transmit a capacity greater than 
660 watts to more than one translating device; must 
be protected by fuses of 10 amperes maximum rating; 
must not be connected to more than 16 lamp holding 
devices or receptacles which, unless a greater capacity 
is specified or apparent, are counted as requiring 40 
watts each. This classification does not include circuits 
connected to several plugs or like arrangements de- 
signed to supply one portable translating device of 
larger than 660 watts capacity. 

Branch circuits may supply 1320 watts to 32 re- 
ceptacles for decorative lighting on the exterior of a 
building and in certain special cases, in the interior. 
Berder and foot lights of theatres are permitted by 
the code to have 26 lights per circuit. The largest 
fuses allowed for 1320 watt circuits of 125 volts or less 
are of 20 amperes rating; for more than 125 volts, 10 
amperes rating. 

Three way and four way switches play an im- 
portant part in connection with lighting circuits. A 
three way switch consists of two single pole switches 
in one casing, with one terminal common to both 
switch blades and with mechanism so arranged that 
when one blade is open the other must be closed 
and vice versa. If desired to control the same set 
of lamps from two different points a three way switch 
is installed at each point, the two independent termi- 
nals of .one switch are connected to those of the 
other by means of separate wires, called “jockeys,” the 
common terminals of the respective switches are con- 
nected to opposite poles of the circuit, but one through 
the resistance of the lamps. Thus could Petruchio and 
Katharina argue from different parts of the building 
as to whether certain lights should burn and empha- 
size their words with deeds. 

When desired to control the same set of lamps 
from more than two points, four way switches are in- 


serted in the jockey wires. These have four terminals 
to which the wires are so connected that, when the 
switch operates and a transfer of contacts takes place, 
the position of the wires will be, in effect inter- 
changed. 

Some residences lighting systems are installed so 
that in case of fire, the advent of burglars or for other 
reasons, all lamps on the principal fixtures may be 
lighted at one time and from one point, and also, that 
these same lighting fixtures may be separately 
switched on or off as ordinary service or convenience 
may require. This is effected by means of a master 
switch usually located in or arranged so that it may 
be electrically controlled from the householder’s bed- 
room. Instead of single pole switches to control the 






DovBL—E 3-way 





Wiring 3-way and 4-way Circuits. 


individual fixtures, three-way switches are installed. 
One pole of the branch circuit is connected through 
the resistance of the lamps on the fixture to the com- 
mon terminal of the switch, and one independent switch 
terminal to the opposite pole of the circuit. Thus far 
it is a simple circuit of two wires extending from 
the center of distribution and connected to the switch 
and fixture in the usual way; but a third wire is run 
and the remaining switch terminal connected thereto. 
The wires to the independent terminals of the three- 
way switches must be of the same polarity; but one 
of these wires extends to the opened terminal of the 
master switch. When the master switch is closed all 
lamps which were already lighted will remain so, those 
which were extinguished will be lighted and it will 
not be possible to darken any lamps by means of the 
individual switches. 
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Where an emergency system includes more than 
one branch circuit, the two switch hot legs of each 
circuit are each protected by a separate fuse connected 
to the same feeder wire; but the fuses in the emer- 
gency legs are separately grouped between the two 
groups, inserted in the feeder wire, is the master 
switch. Many master switches are of remote control 
type, installed as part of the distributing center and 
an auxiliary circuit run to a momentary contact switch 
located at the desired point of control. 

A remote control switch consists of contacts 
moved by magnetically operated mechanism so as to 
open and close a circuit. Separate coils transfer the 
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EMERGENCY SWITCH SYSTEM 


contacts to the on and off positions. Two lead wires, 
from each set of are run 
to a common terminal and the other two lead wires 
to independent terminals, for connection to the control 
circuit. To control the current which energizes the 
magnet coils, momentary contact switches are largely 
used. These are similar to three way switches, inas- 
much as they consist of two single pole switches 


one coil, or coils, 


in one casing, anl have one common and two 
independent terminals; but the contacts are nor- 


mally open, pressure on the push buttons closing the 
circuit momentarily. The common terminals of the 
controlling switch and of the magnets are connected 
to opposite poles of the circuit; the independent ter- 
minals of the switch to those of the magnets. 
“TYPE C” MAZDA CAMPAIGN AT SALT LAKE. 
The Utah Light & Traction Company of Salt 
Lake City is conducting a vigorous campaign for the 
installation of “Type C” Mazda lamps for exterior 
and interior lighting purposes. ‘The 


company feels 


that this is an opportune time to make a special drive 
for this business in view of the fact that in the very 
future large numbers of tourists will be visiting in 
Salt Lake City on their way to the Panama-Pacific 
International Exposition at San Francisco, and that 
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in order to create a favorable impression for the city 
on these visitors, that the commercial district should 
be brilliantly illuminated at night. 

The campaign is being built upon the slogan 
“Trade Follows the Light,” and it is the company’s 
object, through its advertising and through the per- 
sonal work of its representatives, to educate the mer- 
chants to the fact that a brilliantly lighted store and 
store front is the hall mark of a progressive merchant. 

The electrical contractors of the ¢ity are co- 
operating with the company and have made a special 
proposition of $16.25 for a 750 watt “Type C” Mazda 
complete with globe and fixture and a chain support- 
ing bracket including 10 feet of conduit and the labor 
necessary to connect te the nearest circuit. For out- 
lying stores in the residence district a special propo- 
sition of $12.50 has been made on a 400 watt “Type 
C” lamp installed complete in the same manner. The 
low maintenance cost of “Type C” lamps is being 
urged as one of the strong points in its favor for ex- 
terior illuminating purposes. 

The movement has been supported by one of the 
strongest advertising campaigns ever conducted in 
the city. It was inaugurated by four 8 in. double 
column teaser ads., which were run in each of the four 
daily newspapers. They were followed by an 18 in. 
5 column advertisement in the Saturday and Sun- 
day newspapers. On Monday morning every mer- 
chant and “Type C” prospect in the city received 
a letter from the commercial department of the com- 
pany enclosing a reproduction of the ad. in the Sat- 
urday and Sunday papers telling him of the purpose 
of the ad. and advising that a representative of the 
company would call upon him to explain the propo- 
sition more fully. The 90 in. advertisements were fol- 
lowed in the middle of the week by a 60 in. ad. out- 
lining a special $16.25 offer. These were followed by 
a mailing card giving a list of 60 well known and pro- 
gressive merchants who were using “Type C” Mazdas. 
Another 60 in. ad. followed in the daily paper driving 
home the slogan: “Trade Follows the Light.” These 
were followed by a 48 in. ad. outlining the special 
proposition for neighborhood stores in the outlying 
districts, and then another mailing card was sent to 
all of the prospects. A similar advertising campaign 
will be continued during the months of March and 
April. 

One of the first results of the campaign was the 
organization of the merchants on upper Main street 
for the purpose of inaugurating a system of special 
street lighting for that portion of the business district. 

It is too early to predict completely what the re- 
sults of the campaign will be but so far they have been 
very gratifying. The advertising campaign was pre- 
pared by the Hubbard Gillham Advertising Agency 
who handle the traction company’s advertising and 
publicity. 

Overvaluation of Tacoma municipal plants, both 
water and light is charged by Commissioner Adkins. 
The Tacoma city council has ordered a thorough sur- 
vey and report of the accounts. A purchase of an 
obsolete type of Nernst lamps made some years ago 
and carried as being worth $25,000 is cited as an ex- 
ample. 
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Although it is now twenty years since the super- 
heated steam locomobile was developed in Germany, 


America has been characteris- 
The tically slow in adopting this effi- 
Locomobile cient and compact form of prime 


mover—possibly because of the 
abundance of cheap fuel which makes fuel economy 
a matter of secondary importance. But in line with 
the recent tendency to conserve our fuel resources 
and because of other advantages under certain condi- 
tions, several locomobile plants have been installed 
in this country. One of the first installations is a 
plant consisting of two 290 h.p. Wolf units supply- 
ing power for the operation of the Buckhorn mine at 
s}eowawe, Nevada, a description of which was pub- 
lished in thes columns September 26, 1914, and a 


record of whose operation appears. elsewhere in this 
issue. 
The locomobile is a self contained boiler and 


reciprocating engine, a locomotive without wheels and 
with the addition of several features such as a super- 
heater, which greatly enhance its efficiency. Its com- 
pact construction minimizes heat losses and its con- 
denser equipment, valve gear and superheater com- 
bine to give good fuel economy, a coal consumption 
of close to one pound per brake horsepower having 
been attained with loads of 75 brake horsepower and 
less, a remarkable feat considering the smallness of 
the unit. 

In the tests conducted by Prof. Scrugham crude 
oil of 14.3 degrees Baume was used as fuel, 1.18 
pounds being used per brake horsepower hour, the 
boiler having an efficiency of about 73 per cent and 
the engine a mechanical efficiency of about 90 per 
cent. Its thermo-dynamic efficiency is nearly as high 
as the gas engine, though the steam turbine, in large 
units, surpasses both of them. 

An interesting incidental result of the tests de- 
tailed is the confirmation of the theory recently ad- 
vanced in a paper by A. H. Babcock before the Amer- 
ican Society of Mechanical Engineers that an excess 
of alkali salts practically eliminates all boiler cor- 
rosion and pitting, the alkali content in this case, 
being a natural constituent of the water. 

The chief difficulties met in operation are hot 
bearings due to conduction of heat from the boiler and 
high maintenance expense due to the high pressures 
and superheats carried. While it is evident that the 
locomobile is not suitable nor intended for central 
station use, it is well adapted for driving generators 
of 600 kilowatts or under. It is particularly well 
adapted for use at mines which are not reached by 
transmission lines. With such possibilities this form 
of prime mover seems to be destined to a large devel- 
opment in this country. 


If pending national legislation regarding water 
power development be enacted, the prospective devel- 
oper will face the impossible situ- 
ation of serving two masters. The 
state, as owner of water rights on 
non-navigable streams, has _ pre- 


Difficulties due 
to a Duality of 
Masters 


scribed a procedure in direct conflict with that pro- 
posed by the nation, as would-be owner of the same 
water rights. The effect of the Ferris bill, now before 
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the Senate, would be to transfer to the Secretary of 
the Interior, the control over the use of waters in 
the state. This control is to be encompassed by fixing 
the rental of federally-owned lands necessary for power 
development on the basis of the power which can be 
developed by the state-owned water flowing past such 
land. Some of the absurdities which would arise 
under the provisions of the bill are in themselves suf- 
ficient to condemn it. 

In California, for example, a license to use the 
water can be obtained only after the dam and power 
plant have been completed and approved by the water 
commission. Yet the Secretary of the Interior is not 
to grant a lease for the ground, upon which the plant 
is to be built, until the state grants the right to use 
the water. The state requires that work must com- 
mence within sixty days, whereas the Secretary of the 
Interior may use his discretion as to when work shall 
be completed. If the developer followed the national 
law he might forfeit his rights under the state law. 

Then again the national law conflicts with the 
powers of state public service commissions, particu- 
larly as regards rate-fixing and security issues. If the 
national government the right conferred 
by this bill to take over the land at the expiration of 
the lease and in subsequently fulfilling its duties as 
the supplier of a public service would it be amenable 
to the state regulation exercised over any other public 


exercises 


service corporation ? 

In many other respects the proposed law con- 
flicts with rights already vested in the state. In gen- 
eral the conflict centers around the claim that the 
nation, as the owner of the land, has the power to 
control the water appurtenant thereto. Conceding, 
for the sake of argument, that the nation had the 
right to withdraw from private entry more than half 
the area of the Western states, does not vest in the 
nation any rights not conferred upon any private land 
owner. The state has the undoubted right of control 
over the use of the water. 

The doubts which are engendered by this 
flict of authority deter private development and defeat 
the ostensible purpose of the bill. 

There is great need for new laws on this subject, 
as the present regulations are woefully inadequate. 


con- 


But this proposed remedy is worse than the existing 
disorder. There is need that both sides in this con- 
troversy get together and by mutual concession work 
out a plan whereby the wasting water powers can 
be conserved and great areas made habitable by means 
of electric power. 

In the present war of words about municipal own- 
ership of public utilities it is a most refreshing ex- 
perience to have heard a masterly 
address regarding the municipal 
railways of San Francisco recently 
delivered by Alexander T. Vogel- 
sang, chairman of the public utilities committee of 
the San Francisco Board of Supervisors before the 
Electrical Development and Jovian League of that 
city. Mr. Vogelsang is a believer in municipal own- 
ership, but is clear sighted enough to sense the dan- 
gers of political operation. As a complete record was 


Municipal 
Street Railways 


not made of his remarks, a brief paraphrase and com- 
ment may be of interest. 
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Adequate transportation facilities are essential to 
the proper growth of every municipality and as a rule, 
means of transit must precede population movement, 
As the provisions of San Francisco’s charter made 
needed extensions prohibitive to private capital it be- 
came necessary for the city to build the lines, a task 
which has been admirably performed. 

The Utopian ideal of free transportation and free 
water, corresponding to free sewers, free schools and 
free police and fire protection, is a long way off. The 
city must be cautious in its investment and must be 
sure that lines can be operated at a profit, or at least 
be self sustaining. The San Francisco authorities have 
received applications for line extensions whose cost 
would be at least nine million dollars, they understand 
that rush-hour crowds cannot be handled on the policy 
of a seat for every fare, and they realize that success- 
ful operation is dependent upon the continuance of 
good government. 

The inherent weakness of municipal .ownership 
resides in the practical impossibility of maintaining 
the last named feature. Although Mr. Vogelsang 
urged that the people give intelligent attention to 
public affairs, experience has proven that*the Ameri- 
can people have not yet arrived at this stage of evolu- 
tion. Hatred and prejudice warp their judgment in 
public utility matters, This is evident in the prevalent 
attitude toward public utility corporations in general 
and street railways in particular.. In the 
Mr. Vogelsang: 

“The 
tifiable crusade 


words of 


people of this country have long indulged a jus- 


against abuse of privilege and interference 
in government on the part of many of its corporations. In 
this, the 
equally, 
dence in 


blameless as well as the 
and the result has 
business. In my 


guilty have suffered 
general lack of confi- 
judgment, this agitation, more 
than all other causes combined, is the reason of the present 


industrial depression. 


been a 


“The public seems to have forgotten its own responsi- 
bility in the premises; they have forgotten that their repre- 
sentatives enacted the laws which made these evils possible, 


and that consequently they are chargeable with legislative 
negligence for not safe-guarding themselves against these 
abuses, which through a course of many years, grew up 


under their very noses. Lately proper corrective laws have 
been passed, have been accepted, and are now obeyed, as they 
might have been passed, accepted and obeyed twenty years 
ago, but still passion and rancor, to some extent, continue. 

“It might be well to call attention to the fact that hell 
fire, brimstone, and hatred are still far too prevalent in pub- 
lic affairs; that hatred and smallness of 
that explosive denunciation is too often considered 
the better argument; that only good will, sane, fair and dis- 
passionate criticism bring lasting results and make for true 
progress; that life and its many frictions teach the para- 
mount importance of fairness and decency, and that in pub 


mind go hand in 


hand; 


lic affairs these qualities should be the rule, rather than the 
lamentable exception which they are, and that it were well 
that the soon the moral 
delirium tremens which still persists.’ 


people of America recover. from 


When these tendencies are taken into considera- 
tion they suggest that the only solution of the problem 
is the ultimate public ownership of public utilities un- 
der private operation, as has often been proposed in 
these columns. Though we recognize the exalted pur- 
pose of much of the legislation which has been passed 
to curb public utility corporations we must concede its 
destructive effect on initiative and efficiency. 
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PERSONALS 


F. N. Averill, Portland, manager Fobes Supply Compvny, 
is at San Francisco. 

J. C. Vaughn of Entiat, Wash., has been elected president 
of the Entiat Telephone & Telegraph Company. 

R. F. Monges, district engineer for the General Electric 
Company at Portland, was a recent visitor at Seattle. 

G. A. Hughes, president of the Hughes Electric Stove 
Company, Chicago, is a recent-arrival at San Francisco. 

Samuel A. Chase, special representative of the Westing- 
house Electric & Manufacturing Company, is at San Fran- 
eisco. 

N. K. Cooper of the Westinghouse Electric & Manufac- 
turing Company, San Francisco, is on a business trip to 
Nevada. 

W. S. Berry, sales manager of Western Electric Company, 
San Francisco, is on an extended business trip to Portland 
and Seattle. 

E. D. Hollenbeck, manager of the Gilroy Appliance Com- 
pany, Gilroy, Cal., spent several] days at San Francisco on a 
business trip. 

J. H. Kelly, assistant treasurer, Seattle branch of the 
Western Electric Company, is spending some time in Port- 
land on business. 

Vinton Smith, formerly with the Pittsburg office of the 
Standard Underground Cable Company, has joined the sales 
organization at San Francisco. 

J. C. Kirkpatrick, president of the National Pole Com- 
pany, New York, who is on a business trip of the Pacific 
Coast, is a visitor at San Francisco. 

T. H. Dooling of Pierson, Roeding & Company, San Fran- 
cisco, returned the first of the week from a business trip 
through the Sacramento Valley, Cal. 

J. C. Kelsey, vice-president of “Telephony,” Chicago, is at 
present stopping at Redlands, Cal., where he is giving expert 
testimony in the Redlands telephone rate case. 

A. H. Coyne, representative of Kellogg Switchboard & 
Supply Company, San Francisco, returned the first of the week 
from a business trip to Los Angeles and San Diego. 

Ralph B. Clapp, electrical manufacturers’ representative 
at Los Angeles, expects to leave Los Angeles for an Eastern 
trip via San Francisco late this month, returning about 
April 1st. 

John H. Seaman, formerly with the Newberry Electric 
Company, Los Angeles, has joined the forces of the Southern 
California Electric Company in the capacity of electrical en- 
gineer. 

E. A. Quinn, general superintendent of the San Joaquin 
Light & Power Corporation, Fresno, California, has been 
elected a member of the American Institute of Electrical 
Engineers. 

S. L. Nicholson, sales manager Westinghouse Electric & 
Manufacturing Company, has been at San Francisco during 
the past week and will return to Pittsburg by way of Port- 
land and Seattle. 

W. Langdon-Davies until recently in charge of the testing 
laboratory of the B. C. Electric Railway Company, Ltd., at 
Vancouver, B. C., has returned to London, Eng., and will 
engage there in business. 

Ralph C. Nast, special representative of The Peerless 
Lamp Division National Lamp Works of General Electric 
Company, left San Francisco for Warren, Ohio, during the 
past week, via Portland and Seattle. 

F. S. Hartzell, formerly in the Salt Lake office of the 
General Electric Company, has taken a position with the 
Electric Company of Missouri offices at Webster Grove, Utah, 
under C. S. Runner, general manager of the company. 
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D. E. White, connected with the railway and lighting 
department of the Seattle branch of the Westinghouse Elec- 
tric and Manufacturing Company, has returned from an ex- 
tended trip through Eastern Washington, Idaho and Mon- 
tana, 

J. N. Pyster, general superintendent of power, Cerro de 
Pasco Mining Company, Peru, S. A., is a visitor in Los An- 
geles and will go East before returning to South America, 
where he is in charge of the largest mining plant on the 
continent. 

Walter Cary, vice-president and general manager of the 
Westinghouse Lamp Company of Bloomfield, N. J., was at. 
San Francisco during the past week and expects to leave for 
Seattle and Butte on February 27th, being accompanied: by 
Munson Burton, Pacific Coast manager of the company. 

W. H. Hazlitt, for fifteen years with the B. C. Electric 
Railway Company, Ltd., at Vancouver, B. C,, as purchasing 
agent, and whose resignation was recently noted in these 
columns has joined A. G. Langley &. Company, Ltd., engi- 
neers and agents, as manager of the Vancouver office located 
at 319 Pender St., W., vice F. B. Wilson, who is going to the 
front with the third Canadian contingent which is now re- 
cruiting. 

G. W. Whitley of Salt Lake, one of the best known and 
most prominent business men and financiers in the West, is 
the new president of the Utah Light & Traction Company. Mr, 
Whitley was elected president at a meeting of the board of 
directors of the traction company held February 18th. It 
was the first meeting of the new board of directors elected 
Tuesday at the meeting of the stockholders of the Utah Light & 
Traction Company. H. L. Beach of Chicago, has been elected 
manager of the company, effective at once. Joseph S. Wells, 
who was formerly manager of the company, is now a director 
and secretary and treasurer of the company. The board of 
directors elected by the company’s stockholders is as fol- 
lows: C. W. Whitley, Joseph Scrowcroft, D. C. Jackling, 
O. J, Salisbury, C. E. Groesbeck, Lawrence ‘Greene, J. Frank 
Judge, E. O. Howard, R. C. Gemmell, S. A. Whitney, J. M. 
Bidwell, and Joseph S. Wells. Mr. Beach, the new manager 
of the Utah Light & Traction Company, comes to Salt Lake 
with an excellent reputation as a most effective traction 
official. He has had extended experience as an official of 
the city lines in Chicago for many years and in Kansas City, 
Toronto and other cities. He was recently a traction ex- 
pert for Bion J. Arnold. Mr. Beach, previous to his traction 
experience was in the editorial department of the Chicago 
Tribune. 

H. P. Bell, electrical engineer, San Francisco, Oakland 
Terminal Railways, Oakland, Cal.; H. O. Blair, electrical 
engineer with Henry L. Gray, Seattle, Wash.; J. P. Byron, 
substation inspector and tester, Washington Water Power 
Company, Spokane, Wash.; R. L. Cardiff, district manager 
Coast Counties Gas & Electric Company, Santa Cruz, Cal.; 
W. L. Chrysler, district superintendent Washington Water 
Power Company, Wilbur, Wash.; D. I. Cone, engineer of 
transmission work, Pacific Telephone & Telegraph Company, 
San Francisco, Cal.; E. J. Correa, salesman General Electric 
Company, Los Angeles, Cal.; J. M. T, Easler, operator Pacific 
Gas & Electric Company, San Francisco, Cal.; A. W. Grim- 
menstein, switchboard operator Sierra & San _ Francisco 
Power Company, Stanislaus, Cal.; R. T. Ingram, operator Mt. 
Whitney Power & Electric Company, Hammond, Cal.; H. A. 
Kramer, draftsman P. P, I. E., San Francisco, Cal.; K. V. 
Laird, graduate student University of California, Berkeley, 
Cal.; R. G. Marx, student Stanford University; B. M. Mehl, 
meter department Pacific Gas & Electric Company, Sacra- 
mento, Cal.; M. R. Moody, general inspector, Portland, Eu- 
gene & Eastern Railway Company, Portland, Ore.; R. B. 
Morrow, electrical engineer Waneta Development Company, 
Spokane, Wash.; E. B, Murphy, assistant radio engineer 
Federal Telegraph Company, San Francisco, Cal.; R. F. 
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Olson, load dispatcher Portland Railway, Light & Power 
Company, Portland, Ore.; L. S. Ready, assistant electrical 
engineer California Railroad Commission, San _ Francisco, 
Cal.; J. E. E. Royer, operating engineer Washington Water 
Power Company, Spokane, Wash.; John R. Smith, consult- 
ing engineer Doyle & Patterson, Portland, Ore.; W. R. Snow, 
Pacific Gas & Electric Company, Napa, Cal.; S. R. Shaper, 
electrical draftsman with Chas. T. Main, Great Falls, Mon- 
tana; O. A. Walthall, district agent San Joaquin Light & 
Power Corporation, McFarland, Cal.; D. E. White, salesman 


Westinghouse Electric & Manufacturing Company, Seattle 
Wash.; E. H. Williams, electrical construction foreman 
Southern Sierras Power Company, Riverside, Cal.; W. S. 


Yeager, power house foreman Sierra & San Francisco Power 
Company, Stanislaus, Cal., and C. A. Young, system operator 
Washington Water Power Company, Spokane, Wash., have 
been elected associate members of the American Institute 
of Electrical Engineers. 


OBITUARY. 

Harry A Russell, manager of the sales department of the 
General Electric Company at San Francisco, dropped dead 
from heart failure on February 22, 1915, at the clubhouse 
of the San Francisco Flycasting Club, where he was about to 
take part in the midwinter tournament. Mr. Russell was 
born at Sacramento, California, April 10, 1860; he graduated 
from the University of California with the class of 1881, and 
for the past twenty years has been connected with the Gen- 
eral Electric Company, having been sales manager during 
the past ten years. His sudden passing leaves a gap in the 
ranks of the electrical industry of the coast, where his genial 
good nature and high ability will long be remembered, 





MEETING NOTICES. 
Los Angeles Section, A. I. E. E. 

The regular monthly meeting of the L. A. Section of the 
A. I. E. E, was held at the chamber of commerce lecture hall, 
on February 16th, Chairman C. G. Pyle presiding. A paper 
entitled: “The Essentials of a Down-to-Date Distributing 
System,” was read by R. E. Cunningham, superintendent of 
Electrical Distribution, Southern California Edison Company, 
which will be published in a Jater issue. The paper was illus- 
trated by a number of lantern slides and was discussed by 
Messrs. MacDonald, Northmore, Woodberry, Bennett, Nye, 
Sorensen, Monahan and Dietrich. 


Electrical Development and Jovian Leogue. 

A most successful meeting of the Electrical Develop- 
ment and Jovian League of San Francisco was held at the 
Poodle Dog, San Francisco, February 17th. As chairman 
of the day Mr. T. E. Bibbins first introduced H. H. Cudmore, 
director of the Mazda Bureau of the General Electric Com- 
pany, who favored the members with some fine singing. D. 
W. McElroy, the pocket edition of Harry Lauder and a member 
of the General Electric Company’s Exposition exhibit staff, 
gave an excellent rendition of Scotch dialect songs. Mr. 
Bibbins then introduced Mr. Chas. L. Vogelsang, chairman 
of the public utilities committee of the San Francisco Board 
of Supervisors, who delivered a masterly address on the 
municipal railways. The subject matter of the address is 
paraphrased in an editorial elsewhere in these columns. Mr. 
Vogelsang’s remarks were greatly appreciated and a rising 
vote of thanks was accorded him and Mr. Bibbins for pro- 
viding this instructive feature. Interest in the League is 
being maintained at the same degree of enthusiasm which 
has charactrized Mr. F. H. Leggett’s administration. 


Jovian Electrical League of Southern California. 
Extra seating capacity had to be provided outside of the 
spacious banquet hall at Christopher’s to hold all the Jovians 
and their friends desirous of attending the weekly luncheon 
on February 17th, designated as “Telephone Day.” An ex- 
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ceptionally varied and interesting program had been pro 
vided, some numbers being sprung on those present in the 
nature of pleasant surprises. Among these were the pres- 
ence of Miss Corillo, the league’s candidate for 1915 queen; 
genuinely comical remarks by the Earl] of Rothcliffe, intro- 
duced by Ernest Ingold, former president of the advertis- 
ing club; a splendid, helpful talk by Al. Jennings, former 
bandit and late candidate for governor of Oklahoma, intro- 
duced by Roger Andrews, president of the Rotary Club, whose 
mess2ige was that “Life’s worth while, after all’; guests from 
Peru, Winnipeg and other places not in the war zone; songs 
by Jean Lord, a dramatic baritone, assisted by Dick Alter, 
and finally the excellent lecture by Thomas A. Watson, the 
early associate of Prof, A. G. Bell, on “The Birth and Baby- 
hood of the Telephone.” Mr. Watson humorously and inter- 
estingly sketched Dr. Bell’s early trials and the part which 
the speaker had played in the design and construction of the 
first telephone instruments, the operation of the first line and 
the opening of the transcontinental line a few weeks ago. The 
meeting was ably. presided over by Frank H. Smith, 
was chairman of the day. 


who 


NEWS OF CALIFORNIA RAILROAD COMMISSION. 

The commission has issued an order calling for an in- 
vestigation, on its own initiative, into the rates charged by 
the United Light & Power Company for electric energy sup- 
plied to San Francisco, Oakland and San Jose Consolidated 
Railway Company and San Francisco-Oakland Terminal Rail- 
ways. It appears that the interests in control of the railway 
company are also in control of the power company, and the 
evidence thus far secured seems to show that the contract 
imposes an onerous burden upon the railway company, with 
undue benefits to the power company. 

Pursuant to the request of the commission, the Peoples 
Water Company of Oakland has filed copies of various val- 
uations recently made of its properties. The report of Cory 
& Cory shows a reproduction value of $19,934,135. The re- 
port of H. Schussler finds the present value of the property 
to be approximately $18,890,000. The report of Hazen and 
Whipple finds the present value of the company’s properties 
to be, in round numbers, $15,000,000. 

The United Light & Power Company 
tion with the commission requesting approval of a _ pro- 
posed plan of reorganization. The new plan provides for 
the transfer of all properties of the United Light & Power 
Company (of California), Equitable Light & Power Company, 
Consumers Light & Power Company, Southside Light & 
Power Company, Central Oakland Light & Power Company, 
and United Light & Power Company (of New Jersey) tkreugh 
E. W. Wilson of San Francisco, to a new company to be 
known as “Consolidated Electric Company.” The new com- 
pany proposes to mortgage the properties so transferred to 
secure $3,000,000 of 5 per cent 40 year gold bonds to be 
guaranteed principal and interest by the Great Western 
Power Company. 

The city of Long Beach has filed an application with the 
commission, requesting authority to intervene in the appli 
cation of the Union Home Telephone & Telegraph Company 
for authority to issue a sufficient number of its treasury 
bonds to pay for the placing of its aerial wires underground, 
in compliance with the ordinance requirements of the cities 
of San Bernardino and Long Beach. 

The West Sacramento Electric Co., a corporation furnish- 
ing electric energy in Yolo county, has filed an application 
with the commission, requesting authority to issue $40,000 





filed an applica- 


face value of 20 year 6 per cent bonds at not less than 85 
and accrued interest. 

The City Electric Company of San Francisco has filed 
an application with the commission, requesting authority to 
issue $250,000 of first mortgage 5 per cent 30 year sinking 
bonds, at not less than 84. 


fund gold 
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IMPROVEMENTS IN HIGH CAPACITY MOTOR 
OPERATED OIL SWITCHES. 


Recently the motor operated type of oil switches man- 
ufactured by the General Electric Company has undergone 
some structural changes to make the circuit rupturing parts 
more accessible for inspection, adjustment or repair. 

The cap on the oil vessel, as well as the lower oil vessel 
clamp, have also been changed to allow bolting metal straps 





RECENT 





15,000 Volt 1200 Ampere Triple Pole Single Throw 


Type F Form H-3 Oil Switch. 

between the cap and clamp, as shown in the illustration. 
These straps have added considerable strength to the means 
for securing the cap in position, a’valuable feature when 
the switch is called upon to open heavy overloads or short 
circuits. 

For inspecting readily contacts and oil vessels, switches 
up to an including 3500 volts embody easily removable fea- 
tures. These are shown in the illustration of a single pole 





Easily Removable Oil Pots and Contact Rods of the 
Oil Switch. 


of the switch, with one of the oil vessels and movable sec- 


ondary and fixed contacts removed. Any such unit can 
usually be removed and replaced in a short time. 
The operation of the renewal is as follows: open the 


switch, remove the nut at the top of the contact rod, loosen 
the clamping nut on the crosshead and push the contact rod 
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down into the oil vessel; then loosen one swing bolt nut on 
the oil vessel lower clamp and remove the unit, consisting 
of the oil vessel and the fixed and secondary movable con- 
tacts. 

NEW CATALOGUES. 

Asbestos Protected Metal Company of Bear Falls, Pa., is 
distributing a handsome catalogue Bulletin No. 59, illus- 
trating and describing the use of ‘‘asbestosteel’’ for the con- 
struction of roofs and curtain walls. Particular attention 
is given to the application of asbestos-protected metal with 
concrete for power construction, 

“Gear Shifting by Electricity” is the subject of a most in- 
teresting booklet from the Vulcan Electric Gear Shift Depart 
ment of The Cutler-Hammer Manufacturing Company, of 
Milwaukee, Wis. An exceedingly clear and simple explana- 
tion is given of automatic gear shifting in general and elec- 
tric gear shifting in particular. This latest application of 
electricity to the gasoline automobile makes for simplicity, 
safety, accuracy and reliability of control, 

The following publications have recently been issued by 
the Westinghouse Electric & Manufacturing Company: Cur- 
rent Limiting Rezctance Coils, leaflet 3751, describes the con- 
struction and purpose of this type of apparatus, illustrating 
same both in the completed and construction stages. How 
Electric Power Helps Manufacturers, folder No, 4226, explains 
in a popular manner some of the many advantages to be 
gained by the manufacturer from the use of electric power. 
For Better Projection, folder 4205, describes Westinghouse 
Cooper Hewitt Rectifiers for moving picture service showing 
the advantages of direct current for this class of work, and 
describing the rectifier and its operation. The Small Motor 
That Makes Sewing Such Easy Work, folder 4152-A showing 
the advantages to be gained by the seamstress from using the 
electric motor. Illustrations are given showing the method of 
mounting the different types. Electric Breakfast Set, folder 
4266-A, gives some definite data on cooking breakfast by 
means of the Westinghouse Toaster Stove and Coffee Per- 
colator. The percolator, toaster stove and radiant toastér are 
also described and illustrated. Westinghouse Electric Fans, 
Dealers Catalogue, Section DS300 covers the entire line of 
Westinghouse fans for the year 1915. The catalogue is pro- 
fusely illustrated and gives in considerable detail the con- 
struction and operating features of the Westinghouse fans. 
Westinghouse Railway Data Exchange, January, 1915, con- 
tains a reprint of an article from the Electric Railway Journal 
on “The Problem of Old Motors,” also one by Elbert Hubbard 
on 3 cent fares. A number of views of the later type of 
Westinghouse motors are given together with their more im- 
portant characteristics. An insulating varnish spray is also 
described, and a diagram given showing its method of appli- 
cation. Descriptive Leaflet No. 3698-A covers motors for 
linotype and intertype machines in which the class of motors 
designed for this application is described and illustrated. De- 
scriptive Leaflet No. 3770 deals with Westinghouse Cam 
Limit Switches. Small Motors No. 22, is devoted to a de- 
scription of Westinghouse type AR single-phase motor. Com- 
plete and detail views of this type of motor are shown and 
its characteristics thoroughly described. The A B C of Au- 
tomobile Battery Charging, folder 4201, covers in a complete 
and concise manner the use of rectifier outfits for charging 
storage batteries. The accessories, such as time switches, 
meter panels are also described and illustrated. Electric Ve- 
hicle Battery Charging by means of Motor Generator Sets 
is also thoroughly described and illustrated by means of leaf- 
let No. 3679, in which special mention is made of the switch- 
board designed for this class of work. 


house 
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NEWS OF IDAHO PUBLIC SERVICE COMMISSION. 

The Coeur d’Alene city council has instructed the city 
attorney to file with the commission at Boise complaint 
against the continuation of the dual telephone exchange 
status in the city, on the alleged grounds that both exchanges 
are now controlled by one company and that the expense 
burdens of two exchanges on local users is unfair and should 
be removed. 

The commission has refused to grant the application of 
the Great Shoshone & Twin Falls Water Power Company 
for a rehearing on the certificate of convenience and neces- 
sity granted to the Idaho Power & Light Company in the 
Twin Falls field. Attorney Hays of the Twin Fails company 
states that steps will be taken at once to bring the matter 
into the suprente court of the state for settlement. 


PUBLICATIONS RECEIVED. 

The U. S. Bureau of Standards has recently issued a 
number of interesting publications. Scientific Paper No. 235, 
“A Direct Reading Instrument for Measuring the Logarith- 
mic Decrement and Wave Length of Electro-Magnetic Waves,” 
by F. A. Kolster; No. 236, “Electrical Resistance and Critical 
Ranges of Pure Iron,” by G. K. Burgess and I. N. Kellberg; 
No. 237, “Absorption Reflection and Dispersion Constants of 
Quartz,” by W. W. Coblentz; No. 238, “Characteristic Equa- 
tions of Tungsten Filament Lamps and Their Application 
in Heterochromatic Photometry,” by G. W. Middlekauff and 
J. F. Skogland, and No. 240, “Studies on the Silver Volt- 
meter,” by G. A. Hulett and G. W. Vinal. Circular No. 50, 
“National Standard Hose Couplings and _ Fittings for 
Public Fire Service,” and No. 57, “Measurement of Time 
and Tests of Timepieces.’ Technologic Paper No. 43, ‘“‘Hydra- 
tion of Portland Cement,” by A. A. Klein and A. J. Phillips. 

The U. S. Bureau of Standards has published Vol. II, No. 
1 of its Bulletin, which contains the following papers: ‘The 
Testing of Potentiometers,” by Frank Wenner and Ernest 
Weibel; “The Emissivity of Metals and Oxides. I. Nickel 
Oxide (NiO) in the Range 600 deg. to 1300 deg C.” by G. K. 
Burgess and P. D. Foote; “Adjustments of the Thomson 
Bridge in the Measurement of Very Low Resistances,” by 
Frank Wenner and Ernest Weibel; ‘‘Quantitative Experiments 
in Radio telegraphic Transmission,” by L. W. Austin; “Meas- 
urements of Standards of Radiation in Absolute Value,” by 
W. W. Coblentz; “An Experimental Study on the Koepsel 
Permeameter,” by Charles W. Burrows; “Various Modifica- 
tions of Bismuth-Silver Thermopiles Having a Continuous 
Absorbing Surface,” by W. W. Coblentz. 


BOOK REVIEWS. 

First Principles of Electricity. By F. C. Raeth; 100 pp.; 7 by 
10. Published by Electroforce Publishing Company, Mil- 
waukee, Wis. 

This is the first volume of what is intended to be a 
set of ten books giving a complete course for electricians. 
The first principles of electricity are illustrated and ex- 
plained with particular attention to batteries. Detailed direc- 
tions are also given for installing low potential circuits such 
as bell ringing and burglar alarm. The style is clear and the 
treatment simple. 

“Electrical Measurements,” by O. J. Bushnell and A, G. Turn- 
bull; 171 pp.; 5%x8% in. Published by American Tech- 
nical Society, Chicago, and for sale by Technical Book 
Shop, San Francisco. Price $1.00. 

This is a practical handbook covering the design and use 
of measuring instruments. After discussing the units of meas- 
urements and the primary standards, each of the usual types 
of instruments are illustrated and described in detail. A 
general treatment is given on methods of measurement with 
special attention to watthour and maximum demand meters. 
The authors are in charge of the meter department of the 
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Commonwealth Edison Company of Chicago and have written 
a book which should appeal to the man on the job. 


Annual Report of the Smithsonian Institution, 1913. By 
Charles D. Walcott Washington, D. C.: Smithsonian In- 
stitution; 804 pp.; illustrated. 

In the appendix are included the following interesting 
papers: The Earth and Sun as Magnets, by George E. 
Hale; The Earth's Magnetism, by L. A. Bauer; Modern Ideas 
on the End of the World, by Gustav Jaumann; Recent De- 
velopments in Electromagnetism, by Eugene Bloch; Wireless 
Transmission of Energy, by Elihu Thompson; Water and 
Voleanic Activity, by Arthur L. Day and E. S. Shepherd; 
Notes on the Geological History of the Walnuts and Hick- 
ories, by Edward W. Berry; The Manufacture of Nitrates from 
the Atmosphere, by Ernest Kilburn Scott; The Geologic His- 
tory of China and Its Influence Upon the Chinese People, by 
Elliot Blackwelder; Flameless Combustion, by Carleton Ellis; 
Problems in Smoke, Fume and Dust Abatement, by F. G. 
Cottrell. 


“Polyphase Currents,” by Alfred Still; 300 pp.; 5x7% in.; 
101 diagrams. Published by The MacMillan Co., 66 Fifth 
Ave., New York, and for sale by Technical Book Shop, 
Crossley Building, San Francisco. Price $1.50. 
Notwithstanding the many books which have been pub- 

lished about electricity, comparatively few give a simple 
account of alternating current phenomena which is techni- 
cally correct. This necessity was admirably met by the first 
edition of Prof. Still’s book and even more clearly presented 
in this revised second edition which embodies the author's 
experience with apparatus and as a teacher. The first two 
chapters give a thorough grounding cn the principles of alter- 
nating currents while the remaining six chapters discuss 
their application to polyphase apparatus in theory and prac- 
tice. The chapters on the measurement of power on the 
transformer and on the induction motor are particularly val- 
uable, as is also that on power transmission. Graphical meth- 
eds are employed throughout and a minimum of mathematics 
has been employed, that being of the simplest. The text 
is particularly adapted to individual study by one familiar 
with direct current but having a hazy idea of alternating 
current. 

“Hawkins’ Electrical Guide,” a series of six leather-bound 
pocket beoks; 5 by 6% in.; 1530 pp. in all. Published by 
Theo. Audel & Co., New York, and for sale by Technical 
Book Shop, San Francisco. Price, $1.00 per volume. 

So many treatises have been published about elementary 
electricity that a new book must possess some unique fea- 
tures to make it of value. In these books this feature is 
their handiness and cheapness. Well printed in large type, 
well illustrated with many diagrams, and well bound in 
leather, they offer constant temptation to be slipped in the 
pocket for frequent reading at odd moments. The con- 
venience of reading is enhanced by the catechismal ar- 
rangement of the text—questions and answers impress some 
minds more forcibly than straight text. However, there are 
some to whom this form is not so acceptable, as it de- 
stroys the continuity of the argument or explanation. The 
lack of an index is a most serious fault which should be 
remedied in future editions of which this series is certainly 
worthy. The first volume explains electrical principles in 
a simple manner, the second deals with the construction and 
installation of dynamo-electric machinery; the third is con- 
cerned with testing and operation; the fourth with caleu- 
lation and methods of wiring buildings and also with storage 
batteries; the fifth explains the principles of alternating 
currents, and the sixth illustrates its application. The style 
is clear and the statements quite accurate, considering the 
more or less non-technical manner in which they are pre- 
sented. The entire set is well adapted to home study and 
reference. 

















180 


JOURNAL OF ELECTRICITY, .POWER AND GAS 





[Vol. XXXIV—No., 9 


NEWS NOTES 


FINANCIAL. 

SAN FRANCISCO, CAL.—Attorney T. C. C. Gregory has 
filed a petition in the United States District Court on behalf 
of tributary companies to the Northern Electric Company 
that John P. Coghlan be appointed receiver in conjunction 
with his receivership of the Northern Electric. The com- 
panies are the Sacramento Woodland Railway Company, the 
Northern Electric Railway Company (Marysville and Colusa 
branch), Sacramento Terminal Company and the Northern 
Realty. Company. 

SPOKANE, WASH.—Permission to foreclose on the en- 
tire plent of the Inland Independent Telephone Company, 
together with its franchise from Waverly, Oakesdale, Palouse, 
Garfield and Spokane County and Whitman County, is asked 
in a suit filed against the company by the Coeur d’Alene 
Bank & Trust Company to recover on trust deeds for $57,500. 
The entire property of the telephone concern was mortgaged 
to the bank two years ago to guarantee a bond 
$57,500, the bank declares. The mortgage covers all the real 
and personal property of the compe2ny, it is declared, and all 
its tangible and intangible assets. The bank declares that 
the company has defaulted on its interest payments. 


issue of 


INCORPORATIONS. 

SACRAMENTO, CAL.—J. C. Hobrecht Co. has filed ar- 
ticles of incorporation and will conduct a general electrical 
supply business in this city. J. C. Hobrecht, Lillie M. and 
P. J. Hobrecht and G. S. Pearce, all residents of Sacramento, 
are the incorporators. The capital stock is fixed at $25,000. 

ILLUMINATION. 

LOS ANGELES, CAL.—The board of supervisors are 
taking bids for maintaining electric lights in the Florence- 
Miramonte Lighting District. 

BOISE, IDAHO.—The city council] has awarded the Idaho 
Power & Light Company the contract to furnish power for 
lights in South Boise at a cost $3.75 per light per month. 


LOS ANGELES, CAL.—The board of supervisors have 
made an order calling for an election for the formation of 
the Homeward Avenue Lighting District, to be held March 9th 

MONTESANO, WASH.—The Gas Service Corporation of 


America has awarded a contract to Sydney Burnett, Seattle, 
for remodeling the old box factory and the installation of 
gas machinery. 


TOMBSTONE, ARIZ.—Mayor Kuchbecker h2s called a 
mass meeting to discuss plans for a municipal electric light 
and power plant. His plan was favored, and the city council 
will take steps immediately to have a survey made and esti- 
mates prepared as to the cost of installation. 


PORTERVILLE, CAL.—Joseph Richardson, N, H. Leggett 
and J. H. James have been appointed as a committee of the 
Business Men’s Association to take up with property owners 
in the business district the proposition to light this section 
of Porterville by means of an electrolier system. 


SALT LAKE CITY, UTAH.—A bill has been introduced 
by Senator Eckersley into the Utah Legislature providing 
for the creation of special lighting improvement districts 
under which the property owners on any street or subdivision 
may petition the city commission to create special lighting 
improvement districts, to install therein lighting systems and 
to assess the cost of installation and operation against the 
property benefitted. The passage of the bill is being urged 
by the State Street Improvement Association and the Upper 
Main Street Association of Salt Lake City, both of whom are 


desirous of installing elaborate decorative lighting systems, 
preparatory to the coming of the tourists to Salt Lake City 
on their way to the Panama-Pacific International Exposition. 
Special lighting systems have been attempted on both of 
these streets on the voluntary payment basis, but it has 
proven impossible ‘to maintain them on the scale which was 
originally planned, owing to the fact that many merchants and 
property owners refuse to keep up their assessments, It is 
believed that if this bill passes the Legislature and is ap- 
proved by the Governor, that at Jeast six or seven miles of 
special street lighting systems will be installed in Salt Lake 
City and Ogden early in the spring. 

FRESNO, CAL.—Attorneys for the Woodhill & Hulse 
Electric Company of Los Angeles, who were awarded the con- 
tract for Fresno’s electrolier system, have held thatthe pro- 
ceedings under which the bids were secured were irregular, 
in that optional propositions were offered and H. W. Woodhill, 
of the contracting firm, had notified the trustees that he will 
hot enter into a contract unless seven or eight citizens will 
guarantee the contract price, or unless at least 90 per cent of 
the interested property owners sign a waiver of protest. 

TRANSMISSION. 

LOS ANGELES, CAL.—At a meeting of the city council 
the contract between the city and the Standard Underground 
Cable Company for eJectiical materials was approved. 

SAN FRANCISCO, CAL.—The new power plant of the 
Mountain King Mining Company, Mariposa county, California, 
on the Merced River, is now in regular operation. This plant 
was designed and built under the supervision of Rudolph W. 
Van Norden, consulting engineer, San Francisco. It will sup- 
ply over a transmission line 1% miles long about 400 horse- 
power for the operation of the Mountain King mine. Mr. Van 
Norden is also building a new 30 stamp mill, completely 
equipped for electric operation. The mine railroad will be 
equipped for electric operation, as well as a hoist and water 
supply system. The equipment is modern in every respect. 


TRANSPORTATION, 

SANTA CRUZ, CAL.—Extension of Water-street Electric 
Railway as far as the I. O. O. F. Cemetery is advocated by 
residents of the suburbs in that direction 

SAN FRANCISCO, CAL.—Cars have begun 
the California-street Municipal Railway line. They go as far 
as Fourteenth avenue and, as the construction of the road 
proceeds, they will have a longer route. 

HONOLULU, T..H.—The Rapid Transit Company has de- 
cided to proceed immediately to extend its double track in 
King street from Punchbowl to Alapai street, on the south, and 
from Palama fire engine station to a point 1200 feet north 
across the canefield. 


running on 


TELEPHONE AND TELEGRAPH. 

GILROY, CAL.—The Gilroy Telephone Company plans to 
erect a two-story concrete building here. 

LOVELOCK, NEV.—The Utah, Nevada and Idaho Tele- 
phone Company has contracted to build a telephone line from 
Rochester to the Nevada Packard Mine. 

LOS ANGELES, CAL.—A franchise for telephone and 


telegraph lines in the San Fernando Valley has been awarded 
to the San Fernando Telephone and Telegraph Company. 

NORTH YAKIMA, WASH.—A. M. Hurfin, business man- 
ager of the Yakima Valley Telephone Company, is asking the 
commissioners for a franchise for thirty years for the lines 
of his company, 
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NAPA, CAL.—The Wooden and Capell Valleys Telephone 
Company has been granted the right to erect poles and run 
lines over certain roads in Napa County. 

ABERDEEN, WASH.—The Pacific Telephone Company 
will start at once the expenditure of $10,000 for improvements 
consisting chiefly of line extensions and placing of under- 
ground cables. 

BELLINGHAM, WASH.—J. J. Lynch of the Postal Tele- 
graph Company has announced that it is the intention of his 
company to build a line from Seattle to Bellingham and 
thence to connect with the company’s main line. The work 
is estimated to cost $90,000. 

LATON, CAL.—The executive committee of the Kings 
River Reclamation District Association held a meeting here to 
discuss the matter of providing telephone communication be- 
tween various districts along the river. It was finally left to 
the different districts to provide their own lines. 

SPOKANE, WASH.—Owners of the Independent Tele- 
phone companies in eastern Washington, which were hard hit 
by the regulations of the state welfare committee, limiting 
the hours of labor and fixing a minimum salary for operators, 
are seeking an amendment to the law which would exempt 
small country exchanges from the application of the law. 


WATERWORKS. 

HUGHSON, CAL.—The Riverbank Water Company 
applied for a franchise to furnish local consumers with water, 
22s, electricity, light and power for a period of 50 years. 

LAS CRUCES, N. M.—The city council finds it necessary 
to enlarge the local water plant. E. D. Lidstone, consulting 
engineer of El Paso, has been engaged to make estimates cf 
the cost. 

LOS ANGELES, CAL.—Members of the finance commit- 
tee have declared themselves strongly in favor of the city 
taking over all private water companies at the earliest pos- 
sible date. 

EUREKA, MONT.—Fortine, a small town 12 miles from 
here, will have a water system if present plans of business 
men there carry. They propose to tap Deep creek for the 
source of supply. 

BANDON, ORE.—The proposition of bonding the city 
for the purpose of extending the water system will be voted 
upon at the coming June election, according to resolutions 
passed by the city council. 

ASHLAND, ORE.—The contract for the auxiliary water 
system has been awarded to Smith-Emery Co. of San Fran- 
cisco, for approximately $100,000. Work will begin at once, 
to be completed by July ist. 

SALT LAKE CITY, UTAH.—The city will spend about 
$500,000 this year on improvements to its water and sewer 
system. Money will be derived from the sale of the water 
and sewer bonds authorized at a special] election a year ago. 

MARSHFIELD, ORE.—The discussion of a municipal 
water system is arousing considerable interest, and it is 
likely that some new phases of it will be placed before the 
city council for consideration before any deal is make looking 
to the purchase of the present system. 

HOLLYBURN, B. C.—The contract for the installation of 
the new waterworks system in this municipality has been 
awarded to the Vancouver Pumping & Heating Company of 
Vancouver, for the sum of $98,612.10. The contract covers the 
entire work, including dam and over 18 miles of pipe line. 

MILWAUKIE, ORE.—The temporary injunction of the 
Milkaukie Water Company restraining the mayor from con- 
tracting for the erection of a water system having been dis- 
solved, the council has signed a contract with Giebisch & Jop- 
lin of Portland for the laying of the initial mains. The contract 
price is $16,400. 

RICHMOND, CAL.—Within the next 60 days a big water 
proposition is to be submitted to the members of the munici- 
pal water commission by directors of a newly formed com- 
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pany, which has bonded itself for the sum of $10,000,000, and 
intends to furnish water to towns and cities between the 
Sierra Nevada Mountains and San Francisco Bay. 

NORTH BEND, ORE.—The chamber of commerce has 
decided to take steps to secure a municipal water system. 
It is advocated that the city secure the supply from Sand 
Hil] Lake, where a pumping system could be installed, It is 
pointed out that a system could be installed for between 
$100,000 and $150,000. 

SAN FRANCISCO, CAL.—The State Supreme Court has 
handed down a decision in the case of August Lukrawkai and 
72 other residents of the Richmond district against the Spring 
Valley Water Company, wherein the corporation will be com- 
pelled to extend its water mains into the district bounded 
by Fifeenth and Twentieth avenues and Geary and Fulton 
streets. 

SACRAMENTO, CAL.—The Braun pumping unit at the 
city water works was tested last week. The test proved satis- 
factory in every way, The pump supplied the total require- 
ments of the city, estimated at that time to be 8,000,000 gallons, 
with a pressure of 50 pounds, the pumps making 1400 revolu- 
tions a minute. It was decided to keep the pump running for 
about two weeks, after which it will be shut down and re- 
adjusted, and then the official test will be made. 


TRADE NOTES. 


It is reported that the Grays Harbor Commercial Com 
pany, Cosmopolis, Wash., contemplates the installation of a 
500 h.p. turbine generator and a number of mctors. 

The Seattle branch of the Westinghouse Electric & Manu- 
facturing Company has secred the contract for the switch- 
board for the new waterworks generator for the Northwest 
Slectric Light and Waterworks Company at 
Wash. 

The Seattle branch of the Westinghouse Electric and 
Manufacturing Company has secured a contract from the 
Weyerhauser Lumber Company, Everett, Wash., for two 7-ton 
bar steel frame industrial storage battery locomotives, each 
equipped with 120 cells of Edison A-6 battery. These two 
locomotives will be used for transferring lumber between the 
new mill of the company and the yards in Everett. 

The General Electric Company has closed a contract 
with the Northwest Electric Light and Waterworks Company 
at Montesano, Wash., for the complete electrical equipment 
of the new steam generating plant, which will include one 200 
kw., one 150 kw. and one 100 kw. alternating current 3-phane 
generators with complete switchboard, voltage regulator and 
auxiliary devices. 


Montesano, 


The Westinghouse Electric and Manufacturing Company 
announces the removal of the offices of its newly organized 
automobile equipment department from East Pittsburg to 
Shadyside Station, Pittsburg, Pa., where they will be located 
in the works devoted exclusively to the manufacture of 
Westinghouse automobile equipments. This department was 
crganized on January ist, with Mr. G. Brewer Griffin as 
manager in charge, and takes the place formerly known as the 
automobile equipment division of the detail and supply de- 
partment. 


Considerable interest is being shown in the application of 
a 10 h.p. constant speed induction motor, having separate 
speeds of 1200, 900 and 600 revolutions per minute, which 
speeds are controlled by a pole changing switch, driving the 
feed roll for a 12 in. by 84 in. edger at the plant of the Stim- 
son Mill Company, Seattle. This motor, being reversible, will 
prove attractive to saw mill owners, owing to the fact that if 
a cant is stuck the motor can be reversed and the saws re- 
lieved in much less time than in the old method of using half 
the saw mill force to accomplish this same end. The motor 
and complete electrical equipment were sold through the 
Seattle office of the General Electric Company. 
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ALPHABETICAL INDEX TO ADVERTISERS 


The letter and number before each name are used in the classified page opposite 


American Ever-Ready Works of National Carbon Co.. 


Los Angeles; 755 Folsom Street, San Francisco; 


Seattle. 

Baruch Electric Controller Corporation... .. 
51 Grant Avenue, San Francisco; 424 13th St., Oakland, 
Benjamin Electric Manufacturing Co.................. 
Rialto Bidg., San Francisco. 

Blake Signal and Manufacturing Co................. 
680 Howard Street. San Francisco. 

ES TUN iin ba vieeietn a's v2 ke angey cbs es 9005 
(See Pierson, Roeding & Co.) 

Berkeley Mieclric GOGMer CO... ces ssccccvccccnscvscess 
1932 Center Street, Berkeley. 

Busch-Sulzer Bros.-Diesel Engine Co........... ee siare 2 
Rialto Bldg., San Francisco. 


ee eee ree er Per ys tee ee eee 3 


614 South Grand Avenue, Los Angeles; 56 Natoma 
Street, San Francisco; Seattle; Spokane. 


NE, TN I so 5 xs wang go 00 0 can n ccc en aces ve 
444 Market Street, San Francisco. 


Crocker-Wheeler CO...........-seseeeeseeesseees sees 
1631 Winfield St., Los Angeles; Salt Lake City; 
National Bank Bldg., San Francisco; Seattle. 


Crouse, Hinds & Co 
Chicago. Ill. 
Cutler-Hammer Manufacturing Co...........0eceeeeees 


579 Howard Street, San Francisco; Morgan Bldg., 
Portland, Ore.; San Fernando Bldg., Los Angeles, 


D. & W. Fass Co, ....-. Selvin S-cawtee ‘ 
Western Electric Co. 
Dearborn Drug and Chemical Works................ 1] 


355 East Second Street, Los Angeles; 301 Front 
Street, San Francisco. 


Edison Lamp Works of General Electric Co........ 
Rialto Bldg., San Francisco. 

Edison Storage Battery Supply Co..... ae 
441 Golden Gate Avenue, San Francisco. 

Electric Agencies Co...... ig ww Ae MAM Wisco ae <e A ; 
247 Minna Street, San Francisco; Central Building, 
Los Angeles. 

Electric Storage Battery Co...... Rec ucadieads é 


Pacific Electric Bldg., Los Angeles; Spalding Bidg.. 
Portland; 118 New Montgomery Street, San Francisco; 


Colman Biég., Seattle. 


Fairbanks, Morse & Co..... 


Los Angeles: Portland; 651 Mission Street, San Fran- 
cisco; Seattle; Spokane. 


Fort Wayne Electric Works of G. E. Co.............. 
Rialto Bldg., San Francisco; Colman Bldg., Seattle. 
Cassebek TWIGOIS Giisis is 0 6nee cece ce veks sie den tes 4-5-12 


124 W. Fourth Street, Los Angeles; Worcester Blidg., 
Portland; Rialto Bldg., San Francisco; Colman Bldg., 
Seattle; Paulsen Bldg., Spokane. 


Habirshaw Wire Co......... peehs 
(See Western Electric Company.) 
Hemingray Glass Co.. 


330 So, LA. Street, ‘kee Angeles; 345 Oak Street, 
Portland; 807 Mission Street, San Francisco. 


Holophane Works 
Aronson Blidg., San Francisco. 
Hunt, Mirk & Co... 
141 Second Street, San Francisco. 

Biubberd & Ce... csvscvesicee Ne sielie ani tease Boia 
Rialto Bidg, San Francisco. 

Indiana Rubber and Insulated Wire Co.............. 3 
Fobes Supply Co., Portland and Seattle. 

Kellogg Switchboard and Supply Co................. 
Aronson Bidg., San Francisco. 

Klein & Sons, Mathias 
579 Howard Street, San Francisco. 

K-P-F Electric Co..... FEM REM sacee heee es \ Cieeba 6 3 
37 Stevenson Street, San Francisco. 

Leahy Manufacturing Co... 
Eighth and Alameda Street, 


see eee ee eee ee eee eee ee ee eee eee HH HD 


ee 


ee 


Los Angeles. 


N-3 


N-4 


O-1 


P-1 


P-2 


P-4 


P-7 


S-1 


V-1 


W-l 


W-2 


W-5 


W-6 


W-8 


Locke Insulator Manufacturing Co................ Ate 
(See Roeding & Co.) 

McGlauflin Manufacturing Co................06.05. ee 
Sunnyvale, Cal. 


PUN IOs Boos sine COGNE Ass Perr eRe cae ee ay 
Monadnock Bldg., San Francisco. 
Pe ie i in SO ss en eS ee had 


Van Nuys Bidg., Los Angeles; Spalding Bldg., Port- 
land; Kearns Bidg., Salt Lake City; Sheldon Bldg., 
San Francisco; Mutual Life Bldg., Seattle; Santa Rita 
Hotel Bidg., Tucson. 


Pierson, 


Re i BE iis Ai wiagive vc.0ae CiibWe sw aka De ken 
151 Potrero Avenue, San Francisco. 
National Conduit & Cable Co., BOO. as cp Maiwater ade 


Trust and Savings Bldg., 
San Francisco. 


National Lamp Works of G. E. Co................000: 
(All Jobbers.) 

New York Insulated Wire Co 
629 Howard Street, 
Okonite Co. (The) 
(All Jobbers.) 
Pacific Electric Manufacturing Co.... 
80 Tehama Street, San Francisco. 
a ee 


236-240 So. L. A. Street, Los Angeles; 90 Seventh 
Street, Portland; 200-210 12th Street, Oakland; 575 
Mission Street, San Francisco; 307 First Avenue, So., 
Seattle. 


PR RE “WOE Oia c ik cc cacacs cuvcccencesccecs 
2219 Harrison Street, San Francisco. 
Pierson, Roeding & Co...... rey Pea had ee 


Pacific Electric Bldg., Los Angeles; Spalding Bldg., 
ion Rialto Bldg., San Francisco; Colman Blidg., 
eattle 


Pittsburgh Piping & Equipment Co... 
Monadnock Bldg., San Francisco. 
Schaw-Batcher Company, Pipe Works, The..... ; 


211 J Street, Sacramento; 356 Market Street, 
Francisco. 


Simonds Machinery Co................ ee dick ciel. «dedliinin 
117-19-21 New Montgomery Street, San Fianeisie. 
Simplex Wiectric Heating Co..........cccccceecss ee 
612 Howard Street, San Francisco. 

Southern Pacific Co..... es 
Flood Bldg., San Francisco. 
Standard Underground Cable Co.................2. ; 
First National Bank Bldg., San Francisco; Hibernian 


Los Angeels; Rialto Bldg., 


San Francisco, 


SHOT SHSSCSHSHSTSE SOT EOSEHRO CSO REE BEES 


eeeee 


San 


Bldg., Los Angeles; Yeon Bidg., Portland; Central 
Bldg., Seattle, Wash. 

pp gs re edhe ew Ree oe wale ts 
(See Western Electric Co.) 

i ee SETTER ELST Tetra ee Tree ee 
56 Natoma Street, San Francisco. 

Wagner Electric Manufacturing Co................... 
Rialto Bldg., San Francisco. 

Pe ND A nk «ais is spin wis Kaveels aed shibalewas 
8th and Santee Streets, Los Angeles; 507 Sixteenth 
Street, Oakland; 680 Folsom Street, San Francisco; 
907 First Avenue, Seattle; 45 North Fifth Street, 
Portland, Ore. 

Westinghouse Electric and Manufacturing Co........ 
50-52 East Broadway, Butte; Van Nuys Blidg., Le: 
Angeles; Couch Bidg.. Portland; 212 So. W. Temple. 
Salt Lake City; 165 Second Street, San Franciscu, 
Second and Cherry Streets, Seattle; Paulsen Bldg., 
Spokane. 

Westinghouse Machine Co...........cccccccccivccocs 
141 Second Street, San Francisco. 

OE BAS SIG occa ce ewes cases caeeseves 
(See Westinghouse Electric and Manufacturing Co.) 
Weston Electrical Instrument Co................ 

682 Mission Street, San Francisco. 

Western Pipe & Steel Co..........cccccee btvaiets 4.0 
444 Market Street, San Francisco; 1758 North Broad- 


way, Los Angeles. 





9 


14 








